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Maximum  Comfort 

Elastomer  Construction  -  This  special 
maierial  provides  a  comforiubk',  positive 
grip.  Tlie  compact  design  lUs  llie  namnil 
curve  of  your  fingers  and  hand  -  especially 
welcome  during  long  operating  times. 

Bcicktit  Keypad  -  Ample  spacing  between 
kev's  for  posiiive,  error  free  operation. 

Large  Display  -  Indicaies  17  different 
functions,  hatterj*  capacin  and 

subband  frequency* 


Full  Crossband  Duplex  Operation 

Duol  Band  Receive  Capobilrty  -  Permits 
reception  of  another  band  (Le,:  440  MHz  on 
thcICKU). 

Full  Crossbond  Dtrplex  Opercrlfon  -  Possible 
with  the  imiquu  '^wbisper  mode"  microphone 
(standard)  for  telephone  type  QSO's. 


6  Hours  Operating  Time* 

low  Power  ConsirmptfoT!  -  Consumes  only 

8  mA  while  standing  by 

Aolo  Power  Control  -  Conserves  the  ballery 
by  monitoring  the  repeater  sigiiiil  j^trenglh 
and  selecting  the  best  matching  output  power 
from  5  levels  (down  to  15  mW). 

Auto  Low  Power  Function  -  Automatically 
selects  15  mW  just  before  battery  exhaustion 
so  you  can  complete  your  QSO. 

*  5.5  lo  6 hmT%^  m.vh  1;l£ te  cide  (Ti h^   t\   ^jadifl 

Battery  Capacity  Indkotof  - 
Shows  baiterv  capacity. 

New  Scanning 
Standards 

Ultra  High  Speed  Scon  - 

3  to  4  times  fabler  than 
most  other  handhelds 
(33  channels/sec. .  12.5 
memon  ch./sec.). 

Bonus  Bond  -  Can  be 
scanned  while  the 
main  band  is  being 
scanned  (e.g-:  70  cm 

fortheIC'T21A). 


Call  our  Brochure  Hotline  for  FREE  literature 
on  ICOM  radios:  (206)  4SO-608S. 


6  Priority  Wofch  Modes  -  Check  for  other 
signals  while  operating  un  a  VI'O  frequency. 


Ultra 

Repeater  Operations 

Suboudible  Tone  Sean  -  Detects,  displays 
mid  programs  the  lone  frequency  into  the 
WO,  Permits  access  to  a  repeater  when  yon 
don't  know  the  tone  frequency 

Auto  Repeater  Function  -  Automatically 
activates  repeater  settings  (duplex  OM/OFF, 
duplex  direction,  tone  encoder  ON/OFF) 
when  the  opurntliig  frequency  falls  in  the 
repeater  output  range. 

Repeater  Memory  -  Quickly  recall  settings 
of  your  last  worked  repeater  (RPT-M  ke)). 

5  DTMF  Memorfes  -  AutomaticaOy  dial  your 
lia\^arite  telephone  numbers. 

Solectcible  DTMF  Transmission  Speed  - 
Adjust  the  IC-T2  LVT41A  to  the  capabilities  of 
tlie  repeater  (5  cps,  2,5  cps,  1.6  cps,  1  cps)* 


Powerful  6  W  Output  Power* 

Our  newly  designed  SC- 12 57  power  module 
provides  all  tlie  power  necessarv'  to  reach 

fringe  areiis.  Accepts  4-l6  V  input, 

*  Hih  1  i  J3  V  Dt  power  wenoc 

Innovotive  Memory  Functions 

114  Memory  Channels  -  Store  all  repealer 
information. 

Memory  Select  Channels  -  For  quick 
access,  up  to  30  can  be  designated  Memory 
Select  Churmels. 

Memory  Transfer  -  Quickly  uransfers  a 
memory  channers  contents  to  VFO.  Useful  for 
searching  for  signaljs  near  a  memor\'  channel 

EEPROM  -  Memor>  information  is  retained 

\irmany  forever 

And  More! 


Includes  Fletjbk  Antennji,  Beit  dip,  Handstraj), 
Rech^q;L"jhlc  P^-Cd  Batitrv'  Pack  and  Charger 
*  Buitl-in  Pager,  (k>d«  ^uulcli,  Fockei  Betrp  h 
T(int  S(|iieJcb 
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AUHCO 


DR-600T  (144  MHz/440  MHz) 

The  ouisiaiidiiig  abilities  of  the  DR-600T  set  it  apart  fn>fn 
every  other  radio.  Features  like  Wide  Frequency  Coverage, 
Excellent  Intermod  Rejection,  Direct  Frequency  Entry  from 
the  tnicrophone.  Three  Ontput  Power  Selections,  Aiitopatch 
Memories^  and  6  Scanning  Modes  make  the  DR  600T  ihe 
radio  of  choice  for  demanding  users.  The  Remote  Mount 
Head  allows  for  custom  iiistallalion  in  most  any  vehicle,  and 
also  helps  to  deter  theft. 

This  road -ready  rig  can  also  he  remote  controlled  by  any  radio 
I  hat  transmits  DTMF  tones.  This  remarkable  feature  allows 
the  DR-600T  to  act  as  a  full  featured  Cross- Band  Repciiter. 
For  added  control,  a  security  code  can  be  programmed  that 
will  allow  control  ofily  hy  the  control  operator  (you). 


DJ^GIT 

The  DJ  GIT  2m  Hltrom  ALINCO  scores  another 
**First'*  for  Amateur  Radio  technology.  Our  new 
'^Channel  Scope'  feature  opens  new  dcx^rs  for  Ham 
operators.  Now  it  is  possible  to  visually  monitor  up 
to  7  memory  channels  at  once  with  jusl  a  glance  at 
the  display- 
Also,  the  Channel  Scope  feature  can  be  used  to 
show  band  activity  in  the  frequency  domain,  tnuch 
like  a  Digital  Spectrun)  Analyzer,  Hunting  for  band 
activity  just  got  easier 

Other  outstanding  features  include  440  Receive^  80 
Memory  channels,  AM  Aircraft  receive,  5 
Autodialer  channels,  DSQ  *or  private  paging,  Cross- 
Band  Semi -Duplex,  6  Scan  Modes,  and  Odd  Splits 
on  all  Memory  Channels. 


Better  Products,  Better  Service. 
See  for  yourself  why  people  are 
coming  to  ALINCO. 


ALINCO 


QLiNcol  ELECTRONICS  INC. 


438  Amapola  Ave.,  #130, 
Torrance,  CA  90501 
Phone;  (310)618-8616 
Fax:(310)618-8758 


BRAND  N€UI  FROM  RUNCO 


The  brand  new  AUNCO  DR-M06T  6-meter  VHF  FM  mobile  transceiver  lets  you 
broaden  your  scope  of  communication  and  enjoy  sporadic  E  propagation.  Easy 
programmmg  and  compact  size  are  only  a  few  of  the  outstanding  features  ttiat  bring 
the  excitement  of  the  6-meter  band  directly  to  you.  {FCC  approval  pending) 


Super  compact  size! 


5-3/5"  (W)  X  1-3/5"  (H)  X  4-3ffi"  (D) 

Operational  at  50  MHz  -  54  MHz 
with  10  Watts  output. 
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500MHZ  SPECriUm ANALYZim  $895. 

MADE  IN  THE  USA  ITC  SA500A  is  a  full  function  Spectrum  Analyzer  covering  aU  Ham  Radio,  Two  way  Radio, 
TV,  &  CATV  frequendes  bands  to  over  5M  MBz,  *Add  Opt  3  Narrow  Band  Filter  for  only  S200  and  the  SA500A  becomes 

a  full  range  P€m  Adapter  iSpednmi  I^Splay  JS/hnitot^  The  SASOOA  Includes  Center  Frequency  Difplay»  50  MHz 
Maricer   Generator,   SO  MHz  Tracking  Generator,    -100  dB  Dynamic  Range,  80dB  on  Screen^  and  -100  dBm  Sensitivity, 

INTRODUCTORY  OFFER 
ONLY  $895,00  * 

SA1S50S  Cffffin  l9il9lS50MH>liiQiv$wf«r»  L^S 
ClfntBT  Fneq,  DJiplaj.  Tbp  lawcfl  curt  ^nlclllie  ^Bal^iiBr  nralbli; 

ONLY  $1295.00* 

SA1300B  &  OPT.s  1, 3, 4, 6 
ONLY  $1895.00* 

SA1800C  &  OPT's  1, 3, 4, 6 
ONLY  $2295.00* 

saisom: 

OPT.  J  M^  SKHi  Rei.  B.  W.  FIKer 
OPT.  4  12  VnC  InvertirrAdipter 
OPT.  5  IDOO  MHi  Thinking  Ceniiinitor 
OPT.  6  7  Digli  Center  F^quency  Display 


S1995.M 

S3S0.0C 
$100.04 
S2SD.00 
$3(»}.00 


»lMa    teiaAjJiifflMifcibrtid^ia^ii^ 


AS  SHOWN 


l-nm  MBz  In  One  Sweep  $1,895. 


MADE  IN  USA  +MKHz  Resolution  Band  Wtdtli  -  7  Digit  Center  Freq.  Bisplay  -  12vdc  operation 
-110  dBm  Sensiti\1fy,   120  dB  Dynamic  range,    80  dB  ON  SCREEN,   Eiciusive  DISPEESfON  ZOOM 
Allows  scan  widths  0  MHz  to  1300  MHz  at  any  Dispersion  preset  stop,  Total  fle^iltty  and  ease  of  opera6oti. 

All  New  ITC  Low  Cost  High  PerfotTnance OHcilloscopes 

25  MHz  Dual  Trace  w/  3  in  1  TestLab  $429.      25  MHz  Dual  Trace  $339. 

•WiA,  +/-12V/.2A  DC  Outputs  Dual  Component  Tester       40  MHz  Dual  Trace  Delayed  Sweep  $549. 


25  MHz  Scope  /  Testa* 
modA  ST3324 

1  mV  Vertical  Sensitivity 
X  -  Y  modes,    Z  Axis 

(mtensity  modulatioii) 

Dual  Component   Tester 

Dual  ConqxKKiU  Com^or 

Triple  Ontpiit  DC  Supply 

+5  HA,  +/-12A2A 
6*'  Bright  2KV  CRT 
Rise  Time  <14  nS 
fWl  TV  THiffr  TV  H,  TV^V 

25  MHz  1c33  ttsf  rr  sanw  spec* 


model  SO1304 


ijQO 


40  MHz  Delayed  Swe^ 
modd  SD331S 

Delayed  Sweep  bS  -i  See 
6"  Very  Bright  12kV  CRT 
Rise  Time  <  8  ns 
40  MHz  special  S549.00 

ire  OKiDoscopes  m  thr  bifl 
frithoot  rmjityiiig  tlw  pockPt  book 
rrC  Scopea  arc  a  cut  above  aU 
odier  low  eoftt  scopes  on  tlie 
market  iodsiy^    Vou  can  d^peml 
on  rrC  Qoaby  *  Perfonnafute  ^ 
DepcBdabOlty.  Fins  a  Ml  Two 
Y^m  m^mntj  y^its  and  bibor, 

Td^ADTANTAGE 

Call  800-S66-181S  Today 


ADVANTAGE  instruments  corp. 

3817  S.  CAKSON  ST.  #  818  CARSON  CITY  NV.  89701 
702-885-0234  FAX  702-885-7600 

PRICES  &  SPECIFICATIONS  SUBJECT  TO  dUNOE  WITHOUT  NOTICE  OR  OBUCATION.  F.O.a  CAftSON  CrTV  NV.  NV.  RttSIDENTS  ADD  SALES  TAX. 
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EVER  SAY  DIE 


Wayne  Green  W2NSD/1 


When  I  Started  . , , 

. , .  pubfishfng  aflrdes  aboLrt  2-me- 
ter FM  and  repeaters  in  73  back  In 
1969.  I  met  with  massive  resistance 
from  the  readers,  it  took  about  a  year, 
a  couple  hundred  articles,  FM  sympo- 
siums, whicti  I  organized  around  the 
country,  a  repeater  atlas,  and  my  pub- 
tishing  several  books,  to  got  repeaters 
launched'  II  takes  a  bunch  ol  piiming 
to  light  the  fife  under  the  spirit  of  ad- 
venture. 

.  .  .  and  we  have  endless  advon- 
tufe  available  in  amateur  radio.  \i  was 
the  same  thing  when  I  ttegan  publish^ 
ing  ions  of  articles  on  sideband.  Sune, 
today  sideband  and  repeaters  are 
common,  but  it  took  the  work  o^  many 
proneers  to  make  that  happen.  And 
those  pioneers  had  the  time  of  their 
lives  out  there  on  the  fringes  of  the 
kf\own  ham  world  exploring  the  then 
unknown.  They're  the  ones  who 
hacked  out  the  underbrush  for  our 
ham  highways  of  today. 

The  (irst  ham  I  ever  met,  as  \  meri- 
Itoned  in  an  editorial  recently,  was 
Harry  Stevenson  WICUN,  who  was  a 
10  meter  pioneer  En  my  home  town  of 
Bethlehem.  NH.  As  a  publisher  Vvb 
had  the  privi ledge  of  knowing  many  of 
the  great  ham  pioneers.  Like 
Copthorn  Macdonafd,  the  chap  who 
brought  us  slow-scan.  And  Sam  Har- 
ris W8UKS-W1FZJ-W18U,  who  in- 
vented  the  parametric  ampiitJer  and 
helped  popularize  moonbouncing. 
And  John  Williams  W2BFD,  the  father 
of  ham  Teletype. 

Though  Id  talked  with  him  for  sev- 
eral years  on  the  mi.  I  lirst  met  Sam  in 
1951  when  I  moved  to  Clevefand. 
Sam  fiad  built  the  cellar  for  a  new 
home  (he  and  his  family  were  living  in 
it)  and  a  170'  Jower  i  was  working  as 
a  TV  director  at  WXEL  arid  was  active 
mos^y  on  75m,  I  spent  a  good  deal  of 
lime  visiting  Sam.  Then,  when  he 
moved  to  Boston.  I  stayed  at  his 
house  several  times  to  talk  VHF  with 
him.  When  I  took  over  as  the  editor  of 
CO  In  1 955  I  got  Sam  to  do  the  VHF 
column. 

Sam  had  a  psychologicat  problem. 
He  had  to  have  the  loudest  signal  in 
the  world  on  any  band  he  was  on. 
This  made  moonhouncing  on  2m  a 
dnch  for  him.  I  think  he  was  running 
12  elements  on  20m,  Just  to  make 
sure  no  one  coufd  be  louder  He  lived 


w^  out  in  the  woods  in  Medfield,  far 
from  any  neighbors,  so  his  PP-1000-T 
final  amplifiers  for  each  band  running 
who  knows  how  many  kilowatts  didn'l 
cause  much  TVl.  They  did  have  to 
Shut  down  the  FCC  monitoring  post  in 
Ihe  ne%{  town  (Minis)  when  he  was  op- 
erating.  He  wiped  'em  out. 

When  1  set  up  my  station  2.500  feet 
up  on  Ml  Monadnock  in  soulhern 
New  Hampshire,  with  an  AM  kilowatt 
on  2m  and  a  336  element  beam,  1  put 
out  a  stronger  signal  than  Sam,  so 
that  drove  Sam  not  jusi  off  2m,  but  out 
of  the  country.  He  moved  to  Puerto 
Rico  and  set  up  to  use  the  1 .000-f ool 
Arecibo  dish  for  moonbounce.  He  did 
whatever  it  took  to  have  the  loudest 
signal  in  Ihe  world. 

John  Williams  was  another  nul 
case.  He  got  an  exclusive  contract  to 
dispose  of  Ma  Beirs  retired  Teletype 
machines  and  sold  them  to  hams 
pretty  much  at  cost.  He  developed  all 
the  early  FTTTY  dJrcufts.  t  spent  a  lot  of 
lime  visiting  him  in  his  radio  repair 
store  in  Woodside,  Queens  (NY).  He's 
the  one  who  got  me  hooked  on  RTTY 
and  that  was  what  eventually  got  me 
started  in  publishing.  He  and  I  se(  up 
the  first  repeater  in  h^ew  York  on  top 
o1  Ihe  Municipal  Building,  allowing 
RTTYers  for  a  hundred  mites  around 
to  work  each  other  on  2  meters. 

Then  there  was  Jack  BabHes 
W2GDG.  who  lived  a  few  tJlocks  from 
me  in  Brooklyn.  He's  the  guy  who 
came  up  with  the  idea  of  narrowband 
FM.  I  met  him  in  1946  and  immediate- 
ly started  converting  my  transmitters 
so  I  could  help  pioneer  NBFM.  Once 
Jack  got  the  FCC  to  accept  NBFM  he 
went  into  business  wfth  Sonar  Radio 
and  made  2ii lions.  Today  most  of  our 
VHF  and  UHF  hamming  is  via  NBFM. 
Thanks  Jack. 

Have  all  of  the  frontiers  of  amateur 
radio  been  conquered?  Not  by  a  long 
shot!  There  are  endless  possibilities 
for  developmenis.  All  you  have  to  do 
is  get  interested  in  some  subdiviskjn 
of  the  hobby  and  you1i  find  uncharted 
territory  wide  open  for  anyone  with  the 
spirit  of  adventure. 

We're  sending  gorgeous  cotor  pho- 
tos by  slow -scan  now.  but  tsy  applying 
some  of  the  newer  data  compacting 
algorithms  and  technologies,  you 
could  help  speed  photo  communtca- 
tk)ns  and  improve  picture  quality.  And 


who  knows,  you  might  even  have 
some  latent  unfulfilled  desire  to  help 
others  have  fun  doing  this  and  start 
writing  a  series  of  arlictes  lor  me  to 
publish.  Maybe  a  column.  Maybe  a 
tjook.  That's  what  i  did  when  I  got  in- 
terested in  RTTY.  First  I  started  a 
newsletter,  then  a  column  in  CQ,  and 
ttien  a  tjook. 

I  was  very  sorry  lo  read  my  old 
friend  Lloyd  Colvin  W6KG  recently 
passed  away.  He  and  his  wife  Iris 
W6QL  have  been  the  most  prolific 
DXpedilioners  of  all  time.  The  only  big 
disappointment  for  me  was  that  they 
didn't  write  much  about  their  adven- 
tums,  Believe  me»  every  DXpedition  is 
an  adventure,  I've  operated  from 
sonre  weird  spots,  and  every  one  has 
been  excitmg. 

But  then  Tve  known  all  of  the  major 
DXped  it  loners  pretty  well.  Don  Miller 
W9WNV,  Gus  Browning  W4BPD,  Dick 
McKtrcher  WGMLY,  Danny  Weil 
VP2VB  and  his  Yasme.  arjd  so  on,  I 
published  some  great  stones  of  Gus' 
adventures,  Ditto  Danny's.  Dick,  as  far 
as  I  know,  pioneered  the  concept  of 
signing  rare  country  calls  without  ac- 
lualJy  going  to  the  trouble  to  go  to 
them,  a  technique  which  Don  later  de* 
veloped  into  an  art  form.  Like  claiming 
to  be  on  Heard  Island  while  actually 
operating  from  north  of  Vancouver, 
the  antipodes, 

II  you'd  like  to  get  invoh/ed  with  re^ 
peaters.  we  really  don't  have  much 
need  for  just  another  repealer.  There's 
a  ton  of  "em,  and  most  are  only  being 
used  a  little  of  the  time.  But  how  about 
setting  up  a  crosstiand  repeater  sys- 
tem? In  on  2m,  out  on  6m,  220.  450. 
1290,  or  perhaps  10m,  15m,  or  20m, 
complete  with  remote  tuning  and 
beam  turning?  Let's  gel  creative!  I 
used  to  have  a  ball  hooking  up  75m 
roundlables  with  rare  DX  on  20 m,  re- 
laying the  round  table  to  the  DX  sta- 
tion, and  vice  versa.  Yes,  that  takes 
t¥vo  hgs.  Vou  mean  you  don't  have  two 
rigs?  Lofdyl 

Between  packet,  ham  satellites, 
foxhunting^  spread  spectrum,  slow- 
scan,  and  so  on,  Ihere  are  endless  ar- 
eas for  exploration  and  adventure. 
How  about  pioneering  a  modern 
counterpart  of  the  Antique  Radio  Re- 
lay Leagues  traffic  system.  But  in- 
stead of  passing  worthless  messages 
at  10  wpm  ar^  making  endless  errors. 


how  about  setting  up  a  25,000  wpm 
en-or-free  message  system  which  can 
scan  in  messages,  establish  the  right 
routing  auiomatically  and  oonfimrs  the 
delivery? 

It  you  decide  to  be  adventurous 
and  tackle  something  new  in  amateur 
radio.  I'm  going  to  be  very  upset  if  you 
dori  t  keep  a  careful  fog  of  your  adven- 
ture ard  give  me  a  chance  to  get  oih- 
ers  excited  by  publishing  it. 

One  of  the  airlines  has  a  special  on 
visiting  F*iacifk;  Islands  .  .  .  only  SI  50 
per  island,  t  sure  wish  I  tiad  the  time 
to  pack  a  rig  and  a  couple  antennas 
and  put  some  of  those  rarer  spots  on 
the  air  and  liven  up  our  un -sun-spot- 
ted bands.  Tve  operated  from  a  tot  o( 
rare  spots  and  1  m  a  skinlltni  when  it 
comes  to  travel.  It  doesnl  have  to  cost 
a  bund  re.  as  anyone  who's  read  my 
travel  adventures  will  tell  you.  tVe  got 
a  tew  of  my  trips  written  up  if  you're  in- 
terested in  how  cheap  someone  can 
travel.  My  Uncfe  Waynes  Hawaiian 
Adventure  last  year  {24  pages)  is  S3* 
My  Unde  Wayne*s  Trips  to  Russia, 
London,  St.  Pierre,  Munich,  Vienna* 
Krakow,  and  Prague  (52  pages)  is  $5. 
My  Undo  Wayn0*$  Caribbean  Adven* 
tures  (96  pages)  is  only  $7.50. 
They're  available  from  Uncle  Wayne's 
Bookshelf  (800-234-8458)-  One  of 
these  days  I'll  put  them  ail  together  in* 
to  a  book. 

t  almost  forgot,  my  Submarine  Life 
in  Wwn  (76  pages)  Is  $7.50.  It's  not 
very  hammy  hut  it's  exciting  reading. 
And  there  are  sitll  a  few  copies  of  my 
book.  We  The  People  Dmciare  War 
On  Our  Lousy  Ga^Qrnment  for  $10.  A 
special  thanks  to  all  of  you  who've 
bought  the  book  and  written  to  lelt  me 
how  much  you've  enjoyed  it.  Now  get 
busy  and  start  ctianging  things. 

There's  nothing  like  taking  on  a 
new  challenge  in  the  hobby  to  get 
your  iuices  going.  You'll  team  more, 
and  you  U  have  tons  of  fun.  When  I 
think  back  over  my  years  of  hammirvg, 
I  think  first  of  the  most  exciting  limes. 
Putting  up  that  repeater  antenna  on 
lop  of  the  Municipal  Building  a  I  night, 
in  a  snowstorm,  on  a  steep  copper 
roof.  Installing  a  16-element2m  beam 
on  lop  ot  The  News  building  on  42nd 
Street,  where  I  had  to  walk  on  a  nar- 
row ledge  with  a  30-story  drop  to  put  it 
and  its  rotator  in  place.  Maktng  1Q 
GHz  contacts  from  on  lop  Of  a  New 
Hampshire  mountain  in  the  freezing 
cold  at  night  to  gel  a  new  state.  The 
excitement  of  operating  from  Navassa 
Island  and  two  close  calls  with  death 
on  the  tnp^  Almost  getting  kihed  in 
Kenya  by  Somali  tribesmen  while  vis- 
iting 524ERR,  The  fun  of  making  the 
first  coa3t*to-coasl  80m  RTTY  con- 
tact. Walking  around  Peterborough 
with  an  HT  making  20m  DX  contacts 
via  a  2m  repeater.  Working  moon- 
bouncers  all  over  the  world  on  1296 
MHj£  from  Ihe  big  dish  at  Arecibo. 
Working  my  own  home  station  on  20m 
and  75m  from  Australia  and  heanng  ft 
S9++  on  both  bands.  Also  working  it 
from  Beirut,  Damascus,  Kabul,  and 

Katmandu.  Wowl 

Ccmtmued  on  page  76 
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ERN,  MULTI-BAND  ANTENNA  SYSTEMS 


MOBILE 

ANTENNA 

PRODUCTS 


t'*.ii'iitnotr"g3 


Modern,  high-performance  stations  use  COMET  Antennas,  Duplexers,  Triplexers  and  Accessories!  COMET  products  are  designed  to  provide 
an  exceptional  level  of  signal  quality  and  coverage  area.  Whether  operating  nnobile  or  fronn  your  base  station,  COMET  products  nnake  you 
sound  good,  No  other  product  line  has  the  selection,  convenience,  quality  and  performance! 


DUAL-BAND  MOBILE  ANTENNAS 


TRI-BAND  MOBILE  ANTENNAS 


FL-f7S  Dual-Band  i46'446MHi  wf  old-Over,  No  Gfoynd  Plane  Required 

iilailini:  VSWR:         Kai  Paver.     Ltnglli:      Canntctor 

M6MHz4.5dB(HwM      T.5;l0f*ess  150  watts       AW        Gold  Plated  PL'2S9 
446MHz  7.2dBiH  wave  K  3 


CX^22<VZ2IHB  Tri-Band  T46/^C[M46fulHz,  wl^m-Om.  m  &DUfict  Rare  Reqirired 
Qt^iWm:  VSWR:     Mai  PEiiren     IciflO:      CofiMclor 

tmmiiAsmy^mt       isi      ioo*3«s       a*         a-^MorNMoa^ 

220MKz3GdBi^«aw  orte 

446MHz  6,0dei^  wave  K  2 


FL-62S  Dual-Band  146/446MHz  w/Fold-Over,  No  Ground  Plane  Required 

Gains  Wave:  VSWR:  KAsi Power     LdnmK:      Ca^ineclQf: 

14aflHz3.5d8i'/?wave       1,5:1  oi  less   150  watts       3  5'         Gold  Plated  PL-259 
446MHi6-0dBi%wavex2 


7/S8-7IIM0  Duai-8and  146/446MH7  w/Fold- 

Qm  S  Wm:  VSWR:         Mai  Pntr 

146MHz  4.5dBi*/l  wave       1,5:1  Of  fess  70WFM 

cents  r-toadecf 
446MHz  7.2dBi^^  wave  X  3 


-m-- 


No  Ground  Plane  Required 

Llifdi:      Conneclor: 
4^  r  PL-259  or 

IVMO  style 


SB-S^B-SNMO  Dual-Band  l46/446MHz  w/fold-Ov&r.  No  Ground  Plane  i^equtred 


Gain  &  Wavs:  VSWfl:  Max  Power: 

146MHz  lOdBI 'A  wave       15:1  Or  less    120WFM 
446MHz  5.5dBi^  wave  X  2 


lergth: 

3a* 


PL-259  or 
NUO  style 


4M> 


Sft-Z/SB-ZHMO  OuahBand  146/446M^ 

Qaif]  &  Wave;  VSWR:  Mai  Power: 

146MHz  2.15dBi  V^  wave     1.5:1  or  less   60W  FM 

446MHz  3,8dBi  Hu  wave 


^VWV 


lengtli: 


PL-259  or 

NMO  style 


B-10/B-tOliNfO  Dual-Band  1 4e'44GM Hz,  Cellular  Look-a-like 
Gilnawavr  VSWR:  Msi  Power       L«i|tk: 


146MHz  DdBlV<  wave 
446MHz  2 15dBr.^  wart 


1.5:1  or  less      50WFM 


ir 


Ctjnnectei: 
Pl-259  Of 
NIW  stylo 


FJ-15S  Tri-Band  52/146/446MHz  v^/l^old'Om 

Gain  &  Wave:  VSWR:  Wtax  Rawer. 

52MHz  2,1 5dBi  'A  wave  1 .5:1  1 20  W  f  M 

I46MH7  4  5dBi  %  wave  m  less 
446MK;7^dBf%wMx3 


Lengtti: 
4'lft' 


Connecton 
PL-259 


HF  MOBILE  AND  HT  ANTENNAS 


HA-4$  Quad-Band  HF  40/*(20)/1 5/12/10  Meters  w/Fold-Qver 
Wave:       VSWR:        WBlght:        Length:    TVlai  Power: 


Vi  wave      2:1  or  less    1  lb.  14  oi     4  4 
X-14HS  Oiitsonal  20  Meter  Coil 


120WSSB 
(20DW  SSB  2eMHz) 


CDnneclor 
PL'259 


SH-55  Super  Rexiblel46/446MHzHT Antenna 

GftlQ&Wtve:  MiiPiQwen   Lenilh: 

146MH1 1 .5(tBi  Vx  wave      1  (J  watts       1 5.? 
446MH?3,2dB[^waveK2 


BNC 


CH-722SA  Htgh  Gain  HT  Antenna 

Gail  4  WaveL  14SMHz  S.OdBi  ^./^  wave 

446MHz  5.5dBi^^  wave  X  2 

MiiP<nier5Qwat1s 

Lertglh:  35".  2  sections,  18'  each 

Connector:  BNG 


CH-32  Miracle  Baby 
146/446MHZHT  Antenna 

Gain  fi  Wave:  OdBV4  wave 
Mil  Power:  10  watts 
Llil#:1''5' 
CsfNK^tor  B^ 


DUPLEXERS  AND  MOBILE  MOUNTS 


i-20yB-2tlMM0  DuahBand  146/446MHz,  Cellular  Appearance, 
rio  Ground  Plane  Required 

Gain  &  Wave:  VSWR:  MaxPgwer:       Lengtti: 

t4eMHz  2.r5dBi  ^/i  wave     15:1  or  less     50  waHs  30' 

446MHz  5.0dBJ%  wave  i(2 


Ci^nneclDr: 
PL-259  or 
NMO  style 


^-     -%  ad-25/S8 -25111^0  Mono-Band  146MHz  w/Fdld-Over,  No  Ground  Plane  Required 

fn^'J"  Gain  &  Wive:  VSWR:  MaiPowef:     LiMtlt:      Connects: 

y!^^    146MHz  41d8j^wavt        f,5:1ortes5   100WFM        4'W  PL-259of 

center  kjdded  liMO^ 


COMET  products  are  avarlalfle  fram 
most  major  dealers.  For  customer 
service,  or  a  €omptete  catalog, 
please  call  iis  at  800/962-2611. 
We're  confident  COMET  producis 
and  accessories  wilt  enable  yoii  to 
enjoy  Ar^iateur  Radio  to  its  fullest! 


vjE*:: 


"^ri 


MINI  SPEAKER/MIC 


•U.CCS.  CO 


NCG 


KCG  COMPANIES 
1275  «ortii6R)ve  Street 
Anat^tm  CAi280S 
(714)  630-4541 
FAX  (714)  630-7024 


NM-P2K/F 

MmJ&pkr/mi:MurlJtgtull 
WHK  quailly! 
Ugtaweiaw.artretTveiy 
unm:r>2  wiHicoilai 

tm-Paf  toomff«Kj 

^mArdriincafet 


CF-4106K,I.J, 

146^446MH2 

Band  Pass,  In^  L0SS,  Max  Pwr. 

l.3*lSQMHz.0.1[lB.80QwPEP 

4|)0-540MH7,0.2dB,5aOwPEP 

l$Q|jti4]n:^0dB 

CONHEGTOnS; 

4160K  41&0I    i^m 
Output:  SO-239  SD-239  SO-239 
Low  In:  PL-259  PL-259  S0239 
High  In:  PL-2^  IHiaic  Sl>239 


RS-a20 

Heavy  ■  Duty.  Low  PfOlite 
Trur^LipQf  HstctiBad 

base  pf  oificts  vfifTicfe 
pain. 


3D4M  Sl^ndard 

Cable  Assembt^' 
ISi  feel  ollovi' loss  csaK 
GokJfite!edUHF(PL-25a 
SCK239)  ooreiaaBrs 

3[k5M  S^rabrfl 
CaCrtt  Msentbly 
Saint  fiWiikd  17 


RS-21 

Trunk,  rtatdibactt. 
rear  door  {van, 
blazer,  etc.) 
rnourtt.  Adjustable 
Id  virtually  AM V 
angle.  Rubber- 

pt  Qttds  veiiicte 

p3^^t. 


VVS*1M 

r  SfKfOfNgh 

cliffy  coax 
CioldpJitfdUHF 
Conn^  far 
Antennas  up  m 
40'  frt  neigtrL 

CK-5M  Utiliim 
Cable  Ass^mtjfy 
iSieeTdfluWeshifikied 
vfrylowlj]£scsax  +  T? 

plasi^dlM  (R.-^9/S(^ 

Cil^  Assembly 
SmsCK-5Kb^i7 

leerof  c(HM 


CmCLE  54  ON  HEADER  SEHV1CE  CARD 


Letters 


number  2  on  your  F^dback  card 


Tony  Burton,  Calhoun  GA  Wayn&. 
it  WHS  with  a  great  deal  of  interest  and 
head^oddtng  that  1  read  your  editoriat 
In  the  June  94  issue  of  73.  wni^e  i  do 
not  yet  have  my  own  ham  license  (1  am 
working  on  the  "&$#^s(!@f  code),  \  do 
have  my  GROL  from  the  FCC,  artd  was 
the  ship's  MARS  officer  on  my  last 
ship,  I've  made  a  lot  of  palcnes  and 
sent  quite  a  lew  MARSGrams. 

Let  me  first  say  that,  techntcalty,  I 
fee!  tHat  I  could  sit  for  the  test  elements 
up  through  at  least  Technician  or  even 
General  with  little  or  no  preparation. 
After  12  and  a  half  years  as  a  Navy 
electronics  teohnJcian,  being  a  Navy 
jnstruclof  of  electronics,  almost 
two  years  as  a  sateiiite  communica- 
tions field  engineer,  and  teaching  elec- 
tronics  at  both  the  junior  college  and 
high  school  levet«  this  isn't  a  problem 
forme. 

And.  I  do  understand  the  need  for 
my  knowledge  of  the  rules  and  regs. 
So,  I  study.  Bui  I'm  darned  if  I  really  un* 
derstand  the  need  for  CW!  Oh,  sure,  I 
have  heard  the  arguments  about  how  it 
is  the  rT)ost  reliable,  last-ditch  form  of 
cominunication  to  punch  through  stalie 
and  so  forth,  but  why  make  it  a  reqwre- 
ment? 

As  you  so  clearly  stated,  it  Is  an 
anachronism.  It  is  tike  requiring  hams 
to  be  able  to  calculate  the  proper  bias- 
ing resistance  values  for  a  particular 
twfn-pentode  from  memory,  without 
use  of  a  cakxitator,  just  in  case  they  ev- 
er needed  to  be  able  to  dc  it 

AHer  alt.  most  people  who  $end 
and/or  copy  code  anymore  don't  reMy 
pound  brass — they  tap  on  a  keyboard, 
and  send  it  out  ali  neat  and  clean  and 
edited  from  their  PC,  And,  when  copy- 
ing, they  simply  read  it  from  the  screen 
ot  ttieir  computer,  which  ts  hoolced  up 
to  their  rig.  I  guess  sending  and  receiv- 
ing CW  CQufd  be  fun.  But  rf  it  was  all 
that  much  fun.  wouldn't  rt  be  something 
reserved  for  Extra  Class?  Even  the 
Navy  and  other  military  forces  have  all 
but  abandoned  the  requirements  for 
their  operators  lo  be  able  to  copy 
Morse! 

So.  until  the  FCC  changes  the  re- 
qyirem^Ms,  I  wiu  continue  to  nsten  to 
the  codt  prep  tapes  that  WB6NOA  has 
produced  But.  considering  the  trouble 
I  am  having  with  code  now,  don't  ex* 
pect  me  to  ever  gel  past  Technician 
Plus.  At  this  point,  at  least,  J  think  I 
have  better  things  to  do  with  my  time. 

While  I'm  on  my  soapbox,  let  me 
address  another  issue  that  you  brought 
yp — school  cfubs.  I  am  now  a  Technol- 
ogy Education  teacher  at  a  small  airal 
high  school.  This  fs  onfy  the  second 
year  of  the  pfogram  at  my  high  school, 
so  I  a rn  trying  to  gel  It  rolling. 

I  told  my  students  about  my  estperi- 
ences  as  a  MARS  officer,  and  some  of 
them  seemed  very  interested.  So.  I  be- 
gan considering  the  idea  of  incorporal' 
ing  ham  licensing  into  the  cumiculum 


From  the  Ham  Shack 

for  the  second  year  which  is,  appropri- 
ately enough,  Communications  Tech- 
nology i  and  IL  1  left  that  if  a  kkj  ooLrkJ 
W3lk  ffom  a  semester4ong  course  with 
not  just  a  letter  grade  but  with  a  ham  li- 
cense, that  kid  would  have  a  lot  more 
pride  and  feelings  of  ownership  in  the 
educational  process.  But,  my  budget 
has  been  cut  by  S500  for  the  coming 
year,  and  it  wasn't  a  tng  budget  to  be- 
gin with. 

I  wrote  letters  to  some  manuliactur- 
ers,  asking  them  about  the  possibility 
of  donations,  even  of  old  or  refurbished 
equipment.  I  haven't  had  any  positive 
answers  yet,  except  for  one  company 
which  said  they  would  give  discounts  lo 
educationaE  institutions  buying  their 
equipment  I  have  put  notices  on  a 
couple  of  focal  computer  BBSs  where  I 
know  some  hams  hang  out,  asking 
them  for  their  ideas  or  donations.  Mo 
luck  yet. 

What  is  it  with  these  companies?  Is 
their  business  so  good  that  they  don't 
want  anything  that  wJM  (1)  build  good 
PR  for  their  company;  (2)  build  a  strong 
association  of  their  product  name  with 
these  potential  hams  because  il  is 
what  the  kids  use  at  school  (and  if  you 
don't  think  this  works,  ask  the  folks  at 
Apple  Computer);  or  (3)  encourage  the 
entry  of  new  blood  fnto  the  ham  field? 
As  you  said,  are  Ehey  content  to  simply 
k}g  in  the  Silent  Keys?  II  is  simple:  New 
users  buy  equipment.  Atkj,  even  if  they 
buy  someone  else's  used  equipment, 
that  means  that  the  previous  owner 
now  has  the  money  to  buy  that  new 
TNC  or  whatever  he  has  been  wanting. 

Well,  I  know  I  will  be  setting  up  my 
own  personal  ham  shack  this  fall.  I 
have  been  doing  some  ejctra  work  this 
summer  to  make  the  nxwiey  lor  it  {you 
know  what  teacher's  salanes  are  Pka), 
And.  I  can  tell  you  fof  sure,  rt  will  be  a 
cold  day  in  Havana  when  t  buy  any 
equipment  from  a  manufacturer  that 
doesn't  at  least  offer  reduced  pricing  to 
educational  institutiona 

Tony,  youYe  right  about  the  code. 
But  on  geiting  free  gear  or  discounts, 
you  are  tike  many  teachers,  short  on 
safssmanship.  When  you  wan!  to  sett 
someone  something,  you  put  yourssif 
in  their  ctialr  and  s^  if  you  can  con- 
vince yourself,  ill  bet  you  wont  The 
ham  manufacturers  get  a  waslebasf<et 
fail  of  requests  for  tree  or  discounted 
equipment  every  week.  A  t^ig  w^ste- 
basket.  Every  DXpeditfon  thinks  a  rig 
and  antennas  should  be  donated  for 
ttie  PR  invoived,  as  do  schoots,  dubSr 
a  hundred  hamfests.  a  dozen  conven- 
tions, the  handicapped:  they  aii  are 
banging  on  their  begging  bowts  for 
handouts.  Gets  otd.  You'll  get  mare  en- 
thusiasm if  your  kids  have  some  goats 
to  work  for  .  .  .  tike  setting  up  a  ctub 
station,  it's  a  challenge  to  see  haw 
much  ttwy  can  do  with  how  litHe.  And 
then  they'li  have  something  they've 
worked  for  and  can  t>e  proud  of.  The 


manu^cfurer's  margins  are  thin  in  ffre 
ham  bt/s/ness,  and  dealers  get  all  bent 
out  of  shape  if  a  manufacturer  selfs  di- 
rect to  the  customer.  And  when  they're 
bent,  they  taik  down  the  gear  and  talk 
up  the  competition,  so  being  nice  guys 
and  giving  your  group  a  discount  aoutd 
poison  the  weft  for  the  manufacturer 
, . ,  Wayne 

Jim  Oss  AA0PP,  Junction  City 

KS  Dear  Wayne  and  Phillip  Kawa 
(September  1994  "Letters"  column):  As 
a  former  Coast  Guard  radioman,  I  have 
to  say  that  they  had  a  most  effective 
code-learning  method — negathre  rein- 
forcement: IB.,  it  you  didnl  come  up  lo 
c^xte  speed  by  the  weekend,  you  dkjn't 
go  on  liberty. 

Dennis  0.  Powers  AB6QR,  Forest 
Ranch  CA  I  doubt  if  I  can  qualify  as  an 
''old  geezer."  as  W09HXH  prefers  to 
caJI  CW  operators  (August  1994  "Let- 
ters'* column),  I  guess  being  only  42 
years  of  age  makes  rrie  a  mkJde-aged 
geezer.  But  I  ttave  lo  wonder  if  in  point- 
ing out  !hai  50  years  worth  of  sending 
by  CW  could  be  accomplished  in  a 
mere  3.38  minutes  by  using  "modern 
technology/  he  happened  to  give 
thought  to  a  couple  of  minor  considera- 
tions. First,  before  you  can  send  out 
that  glorious  burst  of  speedy  little 
megabits  you  have  to  do  a  litife  typing, 
^lich  in  some  cases  might  take  some 
folks  all  of  50  years!  Secondly,  did  he 
ever  consider  that  there  are  those  of  us 
who  enjoy  a  nice,  relaxed  chat?  I  would 
hardly  call  473,364,000  words  In  3.33 
minutes  a  nice  leisurely  chati 

The  requirement  that  access  to  the 
HF  t>and5  IS  limited  to  those  who  have 
demonstrated  at  least  the  abitiiy  to 
pass  a  5  wpm  CW  test  is  in  the  best  in- 
terests of  amateur  radio-  And  the  re- 
quirements for  passing  higher-speed 
tests  for  higher-class  licenses  serve 
the  same  purpose.  Ultimately,  these  re- 
quirements help  to  ensure  that  those 
who  wiB  t>e  operating  in  the  HF  bands 
will  have  demonstrated  some  commit- 
ment  to  both  themselves  and  the  hob- 
by.  For  amateur  radio  to  maintain  its 
high  standards,  we  need  lo  ensure  that 
only  those  who  have  commitment  to 
both  themselves  and  the  hobby  are 
wekximed  into  our  ranks. 

8111  Martin  N7EU.  from  the  73  BBS 
I  think  the  quality  of  the  magazine  has 
really  t>een  improving.  I  enjOy  the  fact 
that  73  magazine  provides  us  with  a  lot 
of  really  neat  protects  for  the  home* 
brewers.  Very  interesting  and  valuable 
articles^  i  really  like  Mike  Bryce's  arti- 
cles and  columns  about  ORPp  and  his 
reviews  on  kits  and  pfojecta  Keep  up 
the  good  wodt. 

Gene  Shannon,  Colorado  Springs 
CO  Wayne,  I  read  your  blurb  on  artifi- 
cial lighting  ("Is  Artificial  Light  Making 
Vbu  Sick?")  in  your  March  editorial  and 
can't  help  but  make  a  response  to  a 
comment  you  made. 

First  I  couktnl  agree  with  you  more 
on  your  opinion  at30Ut  the  results  of  ar- 
tificial light  on  our  lives— just  like  so 


much  else  that  we  use  from  the  artift- 
dal  realm  in  our  day-to-day  living.  We. 
Indeed,  need  to  watch  the  research  In 
this  area^assuming  we  can  get  some 
raa/ scientific  study  in  the  area,  and  not 
some  of  the  global  warming  type  of 
garbage' 

I  doni  Mrant  to  turn  your  good  maga- 
zine into  a  theologk^i  Ireatilse  but.  in 
the  interest  ot  lair  journalism*  a  state- 
ment In  your  third  paragraph  concern- 
ing those  Intellectually  stunted  by  reli- 
gious fundamentalism  or  watching  loo 
many  sitcoms"  deserves  discussion. 
Then  you  tje  Ihat  into  the  evolution  the- 
ory btt  as  if  it  were  tacL 

I  must  agree  with  you  that  the  sit* 
corns  will  certainfy  stunt  one  inteflKtu* 
ally,  but  J  would  also  add.  stunt  one 
emotionally  and  morallyJ  The  real 
^'stinger'  to  me  is  how  a  person  of  your 
Intellectual  prowess  can  come  up  with 
your  statement  on  evolution — as  If  It 
were  the  truth!  Even  Darwin  himself,  in 
his  book  Origin  of  the  Species,  was 
puzzied  by  the  tact  that  no  ^transitional 
forms'  had  been  found.  He  asked, 
"Why  . . ,  do  we  not  everywhere  see  in- 
numerable transitional  forms?"  {Danvin 
on  Trial,  Dr.  Phillip  Johnson,  page  47) h 
And  today,  after  more  than  135  years 
of  all  kinds  of  research,  still  no  Iransl- 
tk^nal  forms'  have  ever  been  found,  tit 
bet  you  can  even  imagine  why  r>ot.  Tb 
me.  the  probability  (likelihood)  of  ali 
creatures  having  evolved  from  some 
"mass  of  slime*  takes  much  more  faith 
than  to  believe  in  a  Creator  (The  math- 
ematical probability  of  such  occurring 
is  pretty  phenomenal  as  well.) 

Back  to  the  artificial  light  topic— I 
can  only  add  that  I  feel  that  your  con* 
elusions  concerning  the  adverse  af- 
fects on  people  is  having  the  same  re* 
su^ts  on  we  who  created  it  as  it  has  on 
those  who  believe  they  evolved-  We 
both  need  to  take  the  proper  precau- 
tions. Otherwise,  keep  up  the  good 
work, 

PS.:  Do  you  suppose  the  Increase 
in  crime,  drug  usage,  abortion,  and 
other  social  ills  might  be  related  to  the 
propagation  of  the  ~we  are  animals'' 
syndrome  and  have  no  One  to  be  ac- 
countable to?  I  can  see  a  correlation. 

Gene,  I'm  aware  of  the  weaknesses 
in  Darwin's  theories,  but  for  the  most 
part  they  have  been  proven.  On  the 
matter  of  the  tack  of  transitionat  /brms; 
/  tike  the  f-kyyie-Wickramastnghe  theory 
ffte  best,  35  I've  mentioned  in  my  past 
editorials.  I  hope  you  take  time  to  read 
their  books,  which  are  scientific  mar" 
vets. 

As  far  as  a  'Vreator^  is  concerned, 
sure,  perh^s.  We're  just  too  igrK>rant 
so  tar  to  kryow  about  tfiat  ofher  than  fiy 
speculation  (guess).  But  t've  seen  no 
sign  yet  of  a  creator  who  is  messing 
with  our  lives  on  a  daily  bas/s.  or  who 
rewards  or  punishes.  Again,  i  like  the 
Hoyte  approach,  which  makes  a  very 
good  scientific  case  for  any  Creator 
(and  life  itself)  probably  predating  the 
start  of  our  universe- 

Hey.  if  there  is  a  Creatm  how  dStf  ft 
get  created?  Yes.  f  know,  it's  turtles  ali 
the  way  down. .  * .  Wayne 
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Yoy  get  more  features  for  your  doNa/  with  the 

REP-200  REPEATER 

A  fuffy  micropTocesBor-controfled  repeater  with  autopatch 
and  many  versatile  dtnrif  control  features  at  less  than  you 
might  pay  for  a  bare-bones  repeater  or  controller  alonel 


Kit  $1095;  w&t  only  $1295! 


•  Available  tor  the  143-174,  213-233, 
420^475,  902-92B  MHz  bands. 

•  FCC  type  accepted  fQf  ccmnnerci^l 
service  in150  &  450  bands. 

•  Six  courtesy  beep  types,  induding 
two  pleasant  mulii  tone  bursts 

•  Open  or  closed  access  autopatdi, 
toll-cari  restrict.  aLrto-discofinecL 

•  Reverse  Autopatch,  two  types. 

•  DTMF  CONTROL:  over  45  functions 
can  be  controlled  by  A-d\g\\  dtmf 
command,  via  radio  or  telephone . 

•  Owner  can  Inlilbit  aiitopatch  or  re- 


peater, enable  either  open  or  Dfosed 
access  for  repealer  or  aulopatcii,  and 
enable  toll  caJIs,  reverse  patch,  ker- 
chunk filter,  SEte  atarm,  aux  rcvr. 

•  Change  cw  speed  and  tone,  beep 
de^,  tail  timer,  and  courtesy  beep 
^pe  il  any  time  by  cwn^r  passwt)rd 
protected  dtmf  commarKis. 

*Auj(iltary  receiver  input  for  control  or 
cross  linking  repeaters. 

•  Color  coded  LED  status  indicators, 


REP-200T  Voice  Message  Repeater,  as  above,  exce^ 

includes  Digjtal  VD*ce  Recorder.   ASows  rrbessaQe  up  tsi  2P  sec^  u>  be 
remoiefy  recoriifed  off  ttM  air  and  ptaiyed  back  at  user  request  by 
DTMF  comnft£ir  J  c  as  a  pefiodlcaJ  voice  id.  or  both.  „.,„  idt  $1145,  w*t  only  $1395 

REP-200C  Economy  Repeater.  Like  reP'2DQ,  except  uses 
COR-6  Controller  (no  DTMF  control  or  autopatch)    Features  real-voice 

LU.         .  .,nt,. ^,.t^*r*t,tt*m-i,*,*'--^, fit**, ttt**,*"'-'- ■-..-. --■.   ™l   only   S/tfb,   Wal   >  1  Uilb 


REP-200N  Repeater,   want  to  use  your  ACC  controHer.  etc.?   No  problem! 
Wei  nwi^  you  a  repealer  wnih  rf  modutes  cxiy,    ^...>„.  ■„.,  Kit  onJy  $695,  w&t  $995 


XMTRS  &  RCVRS  FOR  REPEATERS, 
AUDIO  &  DIGITAL  LINKS,  TELEMETRY,  ETC. 


Also  available  in  rf-light  enclosures,  and  with  data  modems. 
FM  EXCiTERS:  2W  continuous 

duty    TCXO  &  xtal  oweo  opUOns 
FCC  type  accepted  forcoml 
high  band  &  uht 

.  TA51.  50-54.  143-174,  213-233 
MHz kit  $109  w&t  SI  69, 

•  TA4S1   420-475  MH^ 
.      kilSlOg,  wSl  $169 

.  TA901  902-928  MHz, 
(OSWoul);  w&tS2l9- 

VHF  &  UHF  AMPLIFIERS, 

Forlm.  ssb,  atv   Output  levels  frorrt 

low  to  tOOW   Several  models  starting  at  $99 

FM  RECEIVERS^ 

.  R144/R220  Fflfl  RECEIVERS  for  143-1 74 
or  2 1 3-233  MH  z    Sensitive  front  end , 
0  1  &yV  both  crystal  &  ceramic  if  filters 
plus  tieiical  resonator  rroni  end 
for  exceptional  selectivity  >!00dB  ai 
±l2kHz  (best  awaifabte  anywh^ie") 
Flutter-proof  hysteresis  sq^js^; 
kiL$149.  wi^&l$2lS. 

•  R4S1  Fii  RCVR,  for  420-475  MHz. 
Similar  to  above      .,hit  3 1 49,  w&t  $21 9. 

.  R901  FM  RCVR,  for  902^92efyiHz, 
Tnple-conversfon.  .5169  w&l^49. 

•  R76  ECONOiry  FM  RCVR  for  28-30.  50-54,  73-76.  143-174,  21S.233  PiAHz^^ 
,v/o  heftcal  res.  >f  salectiwty  >100dB  at  t12kH.z     .-— ...^    Kits  5129  s^at  $215 

R76  MONITOR  FM  RCVR  K.t  fpr  tOM,  6M,  73  MHz,  2M.  hi-Dand,  or  220 
MH2.  IF  selectivity  60dB  at  ±l2kHz  Great  for  monrtonng  repeaters, 
amateur  calling  frequencies,  or  packet  radio  frequendes,  and  for  Eisten- 
ing  to  commercial  two-way  radio,  police/fire  frequencies,  or  weather  lorecasts, 
Good  starter  kit^  too;  easy  to  assembie  and  airgn        ■■..■■■...„ Kit  only  $j9! 


-  R137  WEATHER  SATELLITE  RCVR  for  137  MH^    Special  if  fillers  taHored  for 
wtcSeband  fm   Lxnwest  co^  receivef  available  ....„^_,^^^....ldl  only  189.  w&t  $149. 

-  Wa  ^so  have  preamps  and  receiving  cofn^rters  for  137  MHz.  and  we  carry  the 
Weather  Samiftte  Har}<iixx)i^  Ijy  Ralph  TaggSft 


•  Buy  at  low,  factory-direct  net  prices  and  save! 

•  For  complete  info,  call  or  write  for  free  catalog. 

(Send  S2  for  overseas  air  mail.} 
'  Order  by  mall,  fax.  or  phone  (S-t2  am.  i-spm  eastern  ttinei. 

*  Min,  S5  S8iH  charge  for  rinl  pourxl  plus  addl  w«ight  &^  msur^iice, 

•  Us&  visa,  Mastercard.  Check,  or  UPS  C.O.D- 


COR-3  REPEATER  CONTROLLER, 
Features  adjustable  tail  and  time-out 
timers  solid-state  relay,  courtesy  t>eep, 
and  local  speaker  amplffjer  ..  .kit  $49 

CWID.  Diode  pfografrimable  any  time  m 
the  ^jd;  ac^fustaote  tone,  speed,  and 
timer        ,„  ...,..,..krt  159 

COR-4.  Complete  COR  and  CWIO  all 
on  one  board.  CMOS  logic  for  low  power 
consumption,  EPROM  programmed; 
specify  call ,.,kil  $99,  w^t  $159 


NfW 


COR-6,  CORA 
Real  Voice  ID 
on  one  board. 

Dcgitat  ic  records 

up  to  20  seGonds 

of  your  voice. 

Can  record  multiple  id  messages   Taill  and 

ti^m&^ul  timers,  courtesy  beep,  solfd-state 

rday  to  key  trar^smitter     kit  $99,  w&t  Si  49 

Versatile  DVR-1  DIGITAL  VOICE 
RECORDER  Modufe  As  a  voicg  ID*er 
for  repealers,  records  your  voice,  using 
the  buift-in  microplnone  or  external  mic. 
Just  the  tiling  for  fox  hunt  xmtr  '\6\  May 
aJso  t>e  used  as  a  contest  caller  to  pi  ay 
back  one  or  more  messages  through  your 
transmitter  at  ttie  press  of  a  switch  Used 
as  a  radio  rrolepad.  it  can  record  Ihe 
audio  output  of  a  reoeiveir  -  up  to  20  sec 
of  anything  you  migfit  want  to  recall  Eater 

Flay  back   as 
often    as    yoo 
ff  like  through  a 
'jlfr^--       smalf  external 
^"^  /  speaker      Ex- 
tensive   mar>- 
ual  te]ls  how 
to  use  multiple 
messages  and 
adapt  to  many 
applications 
■ kit  $59.  w&t  $99 

TD-4  SELECTIVE  CALLING  Mod- 
ule. Versatile  dtmf  eonlf oiler  with  1 
latching  output  Mutes  speaker  until 
someone  calis  by  serxiing  your  4-dig)l  tl 
code  Or  use  rt  with  a  long  tt  zera  dtgrt  lo 
alert  anyDne  in  cliJ:i  Also  may  &e  used  to 
conlroi  autopatdi  or  other  singEe  de^^ice 

Itif  S4Q   wJ<Ll  S7Q 

TD-2  DTMF  DECODER/CONTROL- 
LER.   16  digits,   programmable,   toll -call 

restridor,  Can  turn  5  functions  on/off 

kit  $89.  wired  £  tested  $149 

AP'3  AUTOPATCH.  Use  with  TD-2  for 
repeater  autopatch  Reverse  patch  and 
phone  line  remote  controj  are  Std 

...._..   kit  S89.vnfed  a  tested  $149 

AP-2  SIMPLEX  AUTOPATCH  Timing 
Board  Use  with  atiove  for  simplex  oper- 
ation using  a  transceiver ..kit  $39 


TD-3     SUBAUDIBLE     TONE     DE- 

CODER/ENCODER.  Adiustabte  for 
sny  tone  Especiafly  for  repeaters,  with 
remote  control  actrvate^deactivate  provi- 
sior^ „„,..kil  $29.  wirad  &  tested  $59 


DATA  MODEMS 


HO-2a2    FSK    DATA    MODULATOR    & 

DE-202  FSK  DEMODULATOR.   Run  up  to 

1200  baud  digital  signals  through  any  fim 

tr^ismttter  & 

receiver 

Radio-link 

computers. 

telemetry, 

etc ,.,... ...kit  ea  $49,  w&t  ea  $79 

9600  BAUD  DIGITAL  RF  LINKS, 
LoW'Cosl  packet  networking  system 
consisting  of  MO-96  Modem  and  special 
versions  of  our  144,  220.  or  450MH2  FM 
Transmitters  and  Receivers  Interface 
directly  with  most  TNC's  Fast,  diode- 
swtchedFA5oylpuil5or50W.  CALL 


Low  Cost  GaAsFET 

PREAMPS 


LNG-D 

ONLY  $59 


^n:^  t 


"^ 


:3) 


FEATURES: 

■  Very  low  noise:  0.7dB  vhf ,  O.BdB  uhl 

•  High  gain:  13-20dB,  deperxlson  treq 

•  Wide  dynamic  range  -  resist  overload 

•  Stable:  iow-leedback  dual-gate  FET 

*Si>gcifv  Umtng  mngo:  26-30.  46-56,  1^7-152, 
152  tT2,  2\0-23Q.  400^70,  Q0(^9mMHL 

LNW-(*) 

MINIATURE 
PREAMP 

ON LY  $29  kit.  $44  wkad&tefttKl 

•  GaAs  FET  Preamp  similar  lo  LNG,  ex- 
cept designed  for  low  cost  &  small  sixe 
Only  S/a-W  X  US/BTL  x  3/4^H.     Easily 
mounts  in  many  ractos- 

*^peciy  tuning  nmos:  ^5-35.  35^55.  55-90. 
90-1^  lify-I^O,  1SO-200.  200^2/1^  400^500  MHt. 

LNS-D 

IN-LINE 
PREAMP 

ONLY$89ki,.$ii9 

•  GaAs  FET  Preamp  with  features  similar 
to  LKG  series,  except  automatically 
switches  out  of  line  during  transmit, 
Use  with  base  or  mobile  transceivers  up 
to  25W.  Tower  mounting  brackets  incl. 

*TutUffg  fonge   120-  JT5,  200-240,  or  400-500, 

HELICAL  RESONATOR 
PREAMPS 

GaAs  FET  preamps 
with  helical  reson- 
ators reduce  ir>ter- 
mod  &  cross-band 
interference  in  critical  appttcations, 

MODEL  MftG-(  *  ),  $S0  vhf,  $i10  uM, 
*Sp0Cit^h0i^tmtO0-.  142-rSf.  t5o-i6Z,  im- 
n4,  ?f3^233t  4S0-im 


RECEIVING 
CONVERTERS 


LOW  noise 
converters  to 
receive  vhf 
and  utrt 
bands  on  a 
10M  receiver. 

•  Input  ranges  avail:  50-52.  136-138, 
^44446,  145-147.  146-148.  220-222. 
222-224  MHz,  432-434,  43&437, 
435.5^*37  5.  and  439.23  (to  Chai  3) 

*  Kit  less  case  %4%  kit  ^/case  &  BNC 
jacks  $74,  w&t  in  case  599, 


TRANSMITTING 
CONVERTERS 


'^,' 


ummt 


XV2  for  vtil  and  XV4  lor  uhf .  Models  to 
convert  lOM  ssb,  cw.  fm,  etc.  to  2M,  220, 
2^.  432,  435,  and  stv.       tW  output 
Kiioniy$89.  PAs  up  to  4&W  avciabta. 


&JP  laiwr  yeaH 


ronics,  inc 

65-D  Moul  Rd;  Hilton  NY  14468-9535 
Phone  716-392-9430  (fax  9420) 
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Marconi's  Widow  Dead 
at  94 

The  widow  of  GLtglielmo  Marconi  has  died 
al  age  94.  The  Marchesa  M.  Cliristina  Bezzi 
Scali  died  July  15, 1994.  The  couple  was  mar- 
ried In  1927.  Marconi  died  in  1937,  10  years 
after  his  wedding,  at  age  63. 

The  couple  is  survived  by  a  daughter.  Elat- 
tra,  who  was  baptized  by  Cardinal  Eugeni 
PaceNi.  who  would  later  become  Pope  Pius 
XII.  Elettra's  Godmother  was  Elena  di  Savola, 
Queen  of  Italy. 

According  to  Pat  Oiancarini  I0KHR  Eletlra 
wi'H  continue  to  work  in  preparation  for  "1995, 
Year  of  Guelielmo  Marconi f  the  centennial 
celebration  of  Marconi's  tifst  wireless  tele- 
graph. TNX  QCWA  News,  Vol  36,  No.  9, 
September,  1994. 

GB2SM  Now  Obsolete 

According  to  Britain's  Short  Wave  Maga- 
zine, a  shock  announcement  has  come  from 
London's  Science  Museum  that  the  museum's 
amateuf  radio  station  will  officially  close  down 
operations  on  November  7.  The  comprehen- 
sive station,  which  features  satellite  lax,  and 
RTTY  mode  reception  capability  Is  now  con- 
sidered obsolete. 

Speaking  on  behaff  of  the  museum,  Gra- 
ham Farmelow.  Head  of  Education  Interpreta- 
ton<  said,  The  station  exhibit  no  longer  re* 
fleets  the  contemporary  image  of  modern 
communications  required  by  the  broader  audi- 
ence attending  the  museum."  The  amateur  ra- 
dio station  section  of  the  display  has  used  the 
famous  callsign  GB2SM  for  nearly  40  years, 
and  has  served  as  a  sort  of  international  ann- 
bassador. 

The  space  currently  occupied  by  the  exhibit 
will  be  turned  over  to  a  display  relating  to  data 
communication  superhighways — a  phe- 
nomenon which  was  pioneered  by  hams!  The 
move  is  seen  as  a  loss  to  the  amateur  com- 
munity worldwide.  Comments  can  be  directed 
to  Sir  Neii  Cossons,  The  SciencB  Musoum, 
Exhibition  Road,  London  SW7.  TNX  Shoft 
Wave  Magazine.  Vol.  52,  Issue  A  September, 
1994. 

FCC  On  the  Move 

The  Federal  Communication  Commission's 
Washington  headquarters  will  be  moving  from 
its  present  northwest  downtown  location  to 
southwest  Washington.  DC  after  all  An  agree- 
ment between  ti^e  General  Services  Adminis- 
tration and  'The  Portals"  has  been  reinstated 
by  an  appeals  court. 

The  US  Court  of  Appeals  ruled  that  the 
GSA  as  the  federal  leasing  agent  had  improp- 
erly terminated  the  lease  in  1991  after  FCC 
officials  turned  thumbs  down  on  the  move. 


The  commission  had  argued  that  the  leased 
space  was  inadequate  to  accomodate  their 
needs  and  they  did  not  want  to  leave  the  fash- 
ionable business  area  which  was  more  conve- 
nient for  communications  irwlystries  represen- 
tatfves. 

The  GSA  has  now  re  signed  the  lease  with 
*The  Portals"  (which  is  still  far  from  complet- 
ed) and  is  scheduled  to  eventually  move  all  of 
their  administrative  offices  some  two  miles 
south.  It  could  take  six  to  eight  years  for  the 
move  to  be  completed.  "The  Portals'  is  on  the 
Potomac  River  between  the  Washington  Mon- 
ument and  the  US  CapitoL  The  fease  will  cost 
taxpayers  about  S15  million  annuaity  for 
440.000  square  feet— about  S34 /square  toot 
Word  is  the  FCC  is  not  giving  up  the  fight  to 
remain  where  they  are.  TNX  WSY!  Report,  Vol. 
16,  issue  IT,  September  1,  1994. 

ORACLE  Calls  for 
"No  Code— Worldwide" 

Manditory  Morse  Code  testing  tor  any  cEass 
of  ham  radio  license,  anywhere  tn  the  world, 
will  be  a  thing  of  the  past  if  a  new  campaign 
succeeds,  according  to  a  story  in  the  Westtink 
Report.  The  Organization  Requesting  Alterna- 
tives by  Code-Less  Examinations,  hopes  to 
make  its  "ORACLE"  acronym  a  household 
word  by  the  time  of  the  next  World  Radiocom- 
muntcations  Conference. 

ORACLE  is  a  newly  conceived  intemafon^ 
organization  based  in  Wellington^  New 
Zealand.  Its  mission  is  to  do  away  with  the  re- 
qufrement  for  knowledge  of  Morse  Code  as  a 
prerequisite  for  obtaming  a  ham  license  any- 
where in  the  world.  Rather  than  working  with 
the  various  nations'  amateur  radio  societies, 
ORACLE  is  bypassing  them  in  favor  of  nation- 
al and  internationaf  regulators.  Many  of  the  ra- 
dio societies  are  in  favor  of  keeping  the  man- 
ditory code  testing,  but  it  will  be  the  regulating 
bodies  who  will  decide  the  fate  of  these  ex- 
ams. 

You  can  contact  ORACLE  by  mall  at  Orga- 
nization Requesting  Alternatives  by  Code- 
Less  Exanriinations,  90  Campbell  St.,  Karon, 
Weitington,  New  Zealand,  Att:  Bob  Vernatl 
ZL2CA.  TNX  Newsline,  W5YI  Report,  The 
Vemall  Report,  and  Westlink  Report,  No,  679^ 
August  31,  1994. 

Ryssian  Space  Pact 

According  to  Newsline,  Russian  and  Ameri- 
can amateurs  who  flew  aboard  the  space 
shuttle  Discovery  on  last  winter's  STS-60  mis- 
sion benefitted  from  temporary  third  party  re- 
ciprocal operating  agreements  finalized  just 
before  lift  off. 

On  Febmary  3,  the  US  Department  of  State 
and  the  Russian  Ministry  of  Post  and 
Telecommunications  each  approved  the  tem- 


porary arrangements,  which  allowed  cosmo- 
naut Sergi  Krikalev.  U5MIR,  to  contact  the 
House  of  Science  and  Technology  for  Youth  in 
Moscow  on  February  6.  The  contact  was  re- 
transmitted in  Russia  on  HF  and  VHF,  ac- 
cording to  the  ARRL  SAREX  Working  Group, 
After  the  Russian  Ministry  of  Post  and 
Tefecommunications  and  the  US  State  De- 
partment approved  the  arrangements,  it  was 
still  necessary  to  obtain  a  Special  TemporEiry 
Authorization  from  the  FCC.  The  ARRL  con- 
tacted the  FCC's  Personal  Radio  Branch,  and 
the  STA  was  granted  on  February  4.  Perma- 
nent reciprocal  operating  and  third  party 
agreements  between  the  US  and  Russia  have 
been  bottled  In  negotiations  for  several 
years.  r/VX  Newsline,  Austin  Amateur  Radio 
dubs' AARC/Over,  August,  1994. 

TNX . . . 


...  to  all  our  contributors!  You  can  reach 
us  by  phone  at  (603)  924-0058.  or  by  mail  at 
73  Magazine,  70  Route  202  North,  Peterbor- 
ough, NH  03458,  Or  you  can  reach  us  on 
CompuServe  at  ppn  70310.775;  on  the  Inter- 
net at  address  7031 0^775 ® compuserve.com; 
or  at  the  73  BBS  at  (603)  924*9343  (2400- 
9600  bps).  8  data  bits,  no  parity,  one-stop  bit. 
News  items  not  published  in  73  often  find  their 
way  into  our  sister  publication.  Radio  Fun,  a 
special  monthly  magazine  for  new  hams.  You 
can  also  send  news  items  by  FAX  at  (603) 
924-9327, 


What  you  missed  in 
Radio  Fu/A 

Radio  what?  Radio  Fun\  You  mean  you 
don't  read  the  ham  radio  magazine  devoted 
to  newcomers?  Well,  why  not?  In  the 
November  issue,  you  missed  "Resistance^ 
the  latest  in  Larry  Luchi  W7KZE's  series  of 
articles  on  electronic  fundamentals.  Steve 
Katz  WB2WIK/6  completed  his  2-part  se- 
ries  on  "folistakes  New  DXers  Make."  And 
Stuart  Landau  K6YAZ  explained  "How  to 
purchase  the  right  radio." 

Special  monthly  columns  include  Joe 
Carr  K4IPV's  **Antennas.  etc,;  Mike  Bryce 
WB8VGE*s  "Radio  Magics  and  Michael 
Geier  KBlUM's  ''The  Tech  Side;  Oh.  yeah, 
and  let's  not  forget  Wayne  Green 
W2NSD/1  *s  incomparable  "QLR" 

Every  month  Radio  Fun  opens  the  wide  ! 
worid  of  amateur  radio  to  thousarrds  of  re- 
cently licensed  hams.  How  about  you? 
Could  you  get  Into  a  magazine  devoted  to 
ham  radio  newcomers?  How  about  donat- 
ing a  subscription  to  the  kid  up  the  street? 
To  order  Radio  Fun  dial  (800)  257-2346  to 
receive  12  monthly  issues  for  only  Si  2.97. 
Get  more  fun  and  excitement  out  of  ama- 
teur radio  with  Radio  Funl 
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160-10  Meters  PLUS  6  Meter  Transceiver 


F 


Fifteen  reasons  v\/hy  your  next  HF 
transceiver  should  be  a  JST'245,  - 


1  AlI'Mode  Operation  (SSB.CW.AM.AFSK:FM)  on  all  HF  amateur 
bands  and  6  meters.  JST'145.  same  as  JST'245  but  without  6 
meters  and  built-in  antenna  tuner. 

i^  JST-145  COMING  SOON  • 

2  MOSFET  POWER  AMPLIFIER  •  Final  PA  utilizes  RF  MOSFETs 
to  achieve  low  distortfon  and  high  durability.  Rated  output  is  10 
to  150  watts  on  all  bands  including  6  meters. 

3  AUTOMATIC  ANTEMNA  TUNER  •  Auto  tuner  included  as 
standard  equipment.  Tuner  settings  are  automatically  stored 
in  memory  for  fast  QSY. 

4  MULTIPLE  ANTENNA  SELECTION  •  Three  antenna  connec- 
tions are  user  selectable  from  front  panel.  Antenna  selection  can 
be  stored  in  memory. 

5  GENERAL  COVERAGE  RECEIVER  •  100  kHz-Sd  MH^,  plu^4S- 
54  MH2  receiver.  Electronically  tuned  front-end  filtering,  quad- 
FET  mrxer  and  quadruple  conversion  system  (Inple  conversion 
for  FM)  results  in  excellent  dynamic  range  (>1  OOdB)  and  3rd  order 
ICP  of  +20dBm. 

6  IF  BANDWIDTH  FLEXiBiLITY  •  Standard  2.4  kHz  filter  can  be 
narrowed  continuously  to  800  Hz  with  vanable  Bandwidth  ControJ 
(BWC).  Narrow  SSB  and  CW  filters  for  2nd  and  3rd  IF  optionaL 

I  QRM  SUPPRESSION  •  Other  interference  rejection  features 
include  Passband  Shift  (PBS),  dual  noise  blanker,  3-step  RF  atten- 
uation, IF  notch  filter ^  selectable  AGC  and  all-mode  squelch. 


8  NOTCH  TRACKING  •  Once  tuned,  the  IF  notch  filler  will  track  the 
offending  heterodyne  {=  10  Khz)  if  the  VFO  frequency  is  changed, 

9  DDS  PHASE  LOCK  LOOP  SYSTEM  *  A  single-crystal  Direct 
Digital  Synthesis  system  is  utilized  tor  very  low  phase  noise, 

1  0  CW  FEATURES  •  Full  break-in  operation,  variable  CW  pitch,  built 
in  electronic  keyer  up  to  60  wpm. 

I  I  DUAL  VFOs  ■  Two  separate  VFOs  ftsr  split-frequency  operation. 
Memory  registers  store  most  recent  VFO  frequency,  mode,  band- 
width and  other  important  parameters  for  each  band. 

1  ^  200  MEMORIES  •  Memory  capacity  of  200  channels,  each  of 
which  store  frequency,  mode.  AGC  and  bandwidth. 

1  3  COMPUTER  INTERFACE  •  Built-in  RS-232C  interface  for 
advanced  computer  applications. 

1  4  ERGONOMIC  LA  YOLTT  •  Fronl  panel  features  easy  to  read  color 
LCD  display  and  thoughtful  placement  of  controls  for  ease  of  oper- 
ation. 

1  5  HEAVY-DUTY  POWER  SUPPLY  •  Built-in  switching  power 
supply  with  ^srfent*"  ccx3ling  system  designed  for  continuous 
trarts mission  at  maximim  output 
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An  Average  and  Peak 
Reading  RF  Power  Meter 

Add  this  handy  monitor  to  your  operating  table. 


by  Marion  a  Kitchens  K4GOK 


Analog  meiers  used  as  RF  power  ouiput 
meters  usually  show  relaLively  little  av- 
erage power  ouLput  on  SSB,  especialiy  as 
compared  lo  keydown  outpuL  This  often 
raises  quesitons  about  proper  equipment  op* 
eraiion,  especially  when  the  owners'  manual 
specifies  "100  watts  PEP"  and  the  analog 
meter  h  reading  considerably  less.  Too 
much  mike  gain  and  over-driving  are  often 
the  result,  with  splatter  across  the  operating 
band.  The  true  power  output  during  normaL 
everyday  operation  is  often  an  unanswered 
quesiion. 

Measuring  the  peak  and  average  power 
can  be  imponani*  Two  different  rigs  were  re- 
turned to  ihe  dealer  for  replacemeni  because 
on-ihe-air  reports  were  of  considerably  less 
signal  strength  than  comparable  rigs,  even 
though  I  he  key-down  power  was  the  rated 
value.  Under  a  similar  situation  with  a  third 
radio,  the  problem  was  resolved  by  using  a 
different  type  of  mike  on  the  radio.  These 


problems  originated  because  the  operator's 
voice  frequency  content  and  the  radio  audio 
pi^xessing  were  incompatible.  Attempts  to 
resolve  these  problems  by  measuring  power 
levels  with  existing  RF  power  meters  proved 
unsuccessful  because  they  were  much  too 
slow  to  follow  the  audio  voice  peaks. 

The  meter  described  here  is  designed  to 
answer  just  such  questions  and  to  serve  as  a 
routine,  everyday  operating  aid.  It  employs  a 
remote  sensor  unit  with  a  separate  display 
thai  shows  both  average  and  peak  RF  output 
simultaneously.  The  output  display  unit  can 
be  used  on  the  operating  desk  with  the  sen- 
sor unit  out  of  sight  under  the  operating  po- 
sition. The  meter  is  left  in  the  line  and  thus 
provides  continuous  indication  that  the 
transmitting  equipment  is  operating  normal- 
iy.  Abnormal  readings  may  also  indicate 
high  SWR  on  the  coax  line. 

The  meter  is  easy  to  build,  and  uses  readi- 
ly available  components.  It  is  simple  enough 


Photo  A.  The  Peak  and  Average  RF  Power  Meter. 
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to  be  built  on  perfboard.  No  special,  tricky, 
or  sensitive  adjustments  are  required. 

Photo  A  shows  the  assembled  meter  with 
an  analog  meter  and  a  10-LED  bar  display. 

Average  output  power  is  shown  on  the  analog 
meter  and  peak  power  ouiput  is  shown  on  the 
LEDs. 

The  Circuit 

RF  is  sampled  by  a  resistor  divider  and 
rectified  in  the  remote  sensing  unit  The  re- 
sulting signal  is  applied  to  two  sections  of  an 

LM3900  op  amp.  One  section  of  the 
LM39O0  drives  the  analog  meter  and  the  oth- 
er section  drives  a  National  Semiconductor 
NSM3916  module.  The  interna!  damping  of 
the  analog  meter  provides  a  good  measure  of 
the  average  RF  power.  The  fast  response  of 
the  LEDs  follows  voice  peaks  and  provides  a 
good  indication  of  the  PEP  power.  The 
LM3900  was  selected  because  it  operates 
easily  from  a  single-ended  power  supply  and 
was  on  hand  in  ihe  parts  box, 

A  lOO-watt  transmitter  could  drive  the 
analog  meter  directly,  but  the  op  amp  allows 
adaptation  to  other  power  levels  if  desired  In 
one  case  it  allowed  me  to  use  an  existing  re- 
sistor divider  located  inside  the  cabinet  of  a 
transmitter  (32  sheet-metal  screws  would 
have  had  to  be  removed  and  reinstalled  to 
make  a  change  to  that  resistor  divider!) 

One  section  of  the  LM3900  drives  the 
1  mA  meter  through  a  I  Ok  calibration  pot. 
The  1 0  LEDs  are  part  of  a  National  Semicon- 
ductor NSM3916  module  purchased  at  a  lo- 
cal hamfest.  The  second  section  of  the 
LM3900  drives  the  NSM3916  module 
ihrough  a  second  10k  calibration  pot  Note 
the  0,1  cap  and  IM  resistor  connected  to  the 
NSM3916  module  at  pin  6.  They  provide  the 
correct  time  constant  for  easy  visibility  of  the 
LEDs  as  they  follow  the  voice  peaks. 

Figures  1,  2  and  3  show  the  schematics. 
Figure  1  shows  the  display  and  control  cir- 
cuits: Figure  2  shows  the  RF  sampler 
schematic.  An  alternate  schematic  for  the 
NSM3916  module  is  shown  in  Fiaure  3.  The 
values  shown  arc  those  used  with  a  transmit- 
ter with  1 00- watt  output,  and  were  selected 


MFJ  super  DSF  filter 

.  .  .  Tunable  "brick  wall"  bandpass,  lowpass,  highpass,  notch,  SSB,  CW filters  .  .  . 
programmable  preset  filters . . .  automatic  multiple  notch  filter  eliminates  heterodynes 
,  .  .  adaptive  noise  reduction  reduces  noise  and  QRN  .  .  .  for  Voice,  CW,  Data  .  .  . 


Only  MFJ  gives  you 

tunable  and  programmable 
"brick  wall"  DSP  filters 


$ 


MFJ-784 


219 


95 


MFJ'sstt/?crDSP  filter 

automaiically  eliminates  heterodynes, 
reduces  noise  and  interference 
simuhaneousty  on  SSB^  AM^  CW, 
packet,  AMTOR,  FACTOR,  RTTY, 
SSTV,  WeFAX,  FAX,  weak  signal  VHF, 
EME,  satellite  —  nearly  any  mode  you'll 
ever  encounter. 

You  get  MFJ's  tunable  FIR  linear 
phase  filters  that  minimize  ringing, 
prevent  data  errors  and  have  "brick 
wall"  filter  response  with  up  to  60  dB 
attenuation  just  75  Hz  away. 

Only  MFJ  gives  you  5  tunable  DSP 
filters^  You  can  tune  each  low  pass » 
highpass,  notch,  and  bandpass  filter 
including  optimized  SSB  and  CW 
filters.  You  can  \fary  bandwidth  to 
pinpoint  and  eliminate  interference. 

Only  MFJ  gives  you  5  factory  pre-set 
fitters  and  10 programmable  pre-set 
filters  that  you  can  customize.  Instantly 
remove  QRM  with  a  turn  of  a  switch f 

You  get  MFJ's  automatic  notch  filter 
that  searches  for  and  eliminates 
multiple  heterod ynes- 

You  also  get  MFJ's  ad%'anced  adaptive 
noise  reduction.  It  silences  background 
noise  and  QRN  so  much  that  SSB 
signals  sound  like  a  local  FM  repeater, 

The  automatic  notch  and  adaptive 
noise  reductton  can  be  used  with  all 
relevant  tunable  and  pre-set  filters. 

Automatic  gain  control  (AGC)  keeps 
audio  lev  d  constant  during  signal  fading. 

Automatic  notch  filter 

MFJ*s  automatic  notch  filter  searches 
for  and  eliminates  multiple  heterodynes.  It's 
wnV/i'Second  fast  --  imerfering  CW  and 
RTTY  signals  are  also  eliminated. 

Voice  signals  aren't  degraded  because  the 
notch  is  extremely  narrow. 

With  up  to  50  dB  attenuation,  you'll  copy 
stations  otherwise  masked  by  heterodynes, 
raiss  fewer  calls  and  be  less  exhausted. 

L^ve  the  automatic  notch  filter  on 
during  a  phone  contest  and  you'll  never  hear 
unwanted  heterodynes  of  tuner-uppers. 

You  can  selectively  remove  tones*  Say, 
you're  on  CW  and  a  couple  of  annoying  CW 
stations  appear  nearby.  You  can  use  the  two 
manually  tunable  notch  filters  --  an  MFJ 
exclusive  —  to  completely  knock  them  out. 


Adaptive  noise  reduction 

Turning  on  noise  reduction  silences 
background  noise.    Noisy  SSB,  FM,  AM, 
CW  and  Data  signals  become  readable. 

Noise  reduction  works  in  all  filter  modes 
and  on  all  random  noise  --  while  noise, 
impulse  noise,  static,  ignition  noise,  power 
line  noise,  hiss  and  atmospheric  noise. 

The  LMS  algorithm  gives  you  up  to  20 
dB  of  noise  reduction.  Noise  reduction  is 
adjustable  to  prevent  signal  distortion. 

Reducing  random  noise  reduces  fatigue, 
especially  when  the  band  is  noisy. 

Tunable  high  pass/low  pass  filters 

For  Voice  and  Data,  nothing  beats  MFJ's 
exclusive  tunable  highpass/lowpass  FIR 
linear  phase  "brick  wall"  fdlers. 

You  can  tune  the  lower  cutoff  frequency 
200  to  2200  HZ  and  the  upper  cutoff 
frequency  1400  to  3400  Hz. 

Signals  jM J/  75  Hz  away  literally  disappear 
—  they  are  reduced  a  thousand  times,  60  dB! 

Unlike  other  filters,  speech  clarity  is  not 
reduced  by  envelope  distortion  caused  by 
unequal  time  delay. 

By  adjusting  the  highpass  and  lowpass 
fillers  you  can  create  custom  filters  for 
Voice,  Data  and  other  modes* 

When  signals  are  weak^  you  can  improve 
copy  by  removing  high  and  low  speech 
frequencies.  They  contain  little  information 
but  are  full  of  noise  that  reduce  readability. 

On  crowded  HF  bands,  overiapping  SSB 
signals  make  copying  difficult.  You  can 
improve  copy  by  slicing  off'  some  overlap 
with  razor  sharp  "brick  wall"  responses. 

You  can  also  highpass  filter  out  hum,  pulses, 
rasp  and  other  irritating  low  frequency  noise. 

Tunable  bandpass  Alters 

Narrow  band  signals  like  CW  and  RTTY 
jump  out  of  QRM  when  you  switch  in  an  MFI 
tunable  FIR  bandpass  filters. 

You  can  tune  the  center  frequency  from 
300  to  3400  Hz,  And  vary  the  bandwidth 
from  30  Hz  to  2 100  Hz  -  from  super  light 
CW  filters  to  wide  razor-sharp  Data  filters. 

As  you  narrow  the  bandwidth,  interfering 
signals  drop  out,  because,  just  60  Hz  away, 
they're  dow^n  by  over  50  dB. 

You  can  use  narrower  bandwidihs  to  fi^t 
tough  QRM  because  these  linear  phase  filters 
don't  distort  signals  with  unequal  time  delays. 

Even  with  the  narrowest  30  Hz  bandwidth, 


youH  never  have  a  problem  with  ringing. 

One  position  gives  you  two  tunable  filters 
you  can  use  together  on  one  signal.  For 
example,  on  RTTY,  tune  one  filter  to  mark, 
the  other  to  space  and  set  the  bandwidth  tight 
for  an  incredibly  sharp  RTTY  fiJten 

15  preset  filters  --  use  factory  set 
or  program  your  own 

You  can  select  froni  fifteen  convenient 
preset  filters.  Use  them  for  SSB,  AM,  CW, 
packet,  AMTOR,  PACTOR,  RTTY,  SSTV, 
WeFAX,  FAX  or  any  mode  you  can  think  of. 

If  you  dont  like  ompre*S€t  filieni,  you  can 
program  your  own  -  an  MFJ  excltisive!  Save 
center  frequency/bandwidth,  lowpass/highpass 
cutoffs,  auto/manual  notch  and  noise  reduction 
—all  filter  setdngs-  in  \Q programnuihle  filters. 

Only  MFJ  gives  you  the  best  of  both 
worlds  —  tunable  fitters  to  eliminate  nearly 
any  QRM  and  fast  convenient  pre*je/  filters 
customized  for  any  mode- 

Plus  more  * , . 

A  pi^h-button  bypasses  your  filter  —  lets 
you  hear  the  entire  unfiltered  signal. 

Built-in  two  watt  amplifier  Has  volume 
controL  input  level  control,  speaker  jack, 
headphone  jack,  accessory  jack,  FTT  line  arnl 
FTT  sense  and  fine  level  output.  9x2V3x6  in* 

It  plugs  between  your  transceiver  or  receiver 
and  external  speaker  or  headphones.  Use  1 2 
VDC  or  1 10  VAC  with  MFJ-1315,  S14.95, 

No  Matter  What^  guarantee 

You  get  MKTs  famous  one  year  No  Matter 
What™  unconditional  guarantee.  That  means 
we  will  repair  or  replace  {at  our  option)  your 
MFJ-784  no  matter  what  for  a  fiiU  year. 

Call  your  dealer  for  your  best  price 

Automatically  eliminate  hetenxiynes, 
reduce  noise  and  QRM  on  Voice.  CW  and  Data. 
Call  your  favorite  dealer  for  your  best  price  and 
order  your  MFJ  super  DSP  filler  today? 


Free  MFJ  Catalog 

Write  or  call  toll-free . . .  800-647-1800 


Nearest  Dealer/Orders:  800-647-1800 
Technical  Help;  800.647-TECH  (8324) 

•  1  year  uncondittonsA  guarantGe  *  30  day  money  back 
guarantee  (less  s/h)  on  orders  from  MFJ  •  free  catalog 

MFJ  ENTERPRISES,  LNC, 

Box  494.  Miss.  State,  MS  19762 
1(601^23-5869;  S'4:3QCST,  Mon-Fri 
FAX:  (601)  323-6551;  Add  $B  s/h 
Prices  and  specifications  subject  to  change  6  1 994  MFJ  Ent^rpristi,  tnc 


MFJ making  quality  affordable 
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Figure  L  Schematic  of  the  RF  Power  Meter. 


because  they  were  on  hand  and  provided  (he 
desired  performance.  Other  values  could  be 
subsiimied  for  the  120k  resistors  without 
problems,  as  long  as  both  the  input  and  feed- 
back  values  are  the  same.  The  circuit  as 
shown  should  work  well  with  only  a  few 
watts  of  RF  power  by  adjusiment  oi  the  call- 
braiion  pots  and  an  appropriate  RF  resistor 
divider  in  the  remote  sensor  unit.  Don't  hesi- 
tate to  make  changes  in  RF  sensor  box  resis- 
tors 10  gel  the  desired  pcrfortnance.  And 
don't  be  surprised  if  the  resistors  used  are 
frequency  sensitive.  The  resistors  shown  in 
Figure  2  provide  about  100  lo  1  voltage  divi- 
sion at  DC.  but  about  10  to  1  at  50  MHz, 
suggesting  that  some  of  the  "carbon  compo- 
sition'" resistors  are  actually  metal  film 
types! 

The  RFC  shown  in  Figure  2  should  be  se- 
lected for  the  band  in  which  the  power  meter 
is  to  be  used.  Use  1  mH  for  HF,  a  Z50  for  6 
meters,  and  a  Z 144  for  2  meters. 

Construction 

The  recommended  construction  is  simple 
and  straightforward.  It  makes  use  of  the 
NSM3916  module  and  perlboard.  Fixed  re- 
sistors  are  mounted  directly  on  the  module 
to  Hx  the  LED  brightness  and  its  voltage 
range.  The  other  components  are  mounted 
on  perfboard.  excepi  the  RF  sampling  di- 
vider and  RF  rectifier  diode,  which  are 
mounted  in  Uic  remote  sensor  unit*  The  out- 
put from  the  sensor  unit  is  fed  to  the  indica- 
tor unit  vid  RG  175  coax  cable.  The  perf- 
board  was  mounted  directly  to  the  analog 
meter  terminals.  The  NSM3916  module  was 
mounted  to  the  upper  back  of  the  analog  me- 
ter using  double-sided  foam  tape  so  that  the 
LEDs  are  visible  over  the  top  of  the  analog 
meter. 


Calibration 

Calibration  is  best  dona  with  a  known  RF 
power  source  and  an  accurate  RF  power  me- 
ter. A  relative  power  scale  can  be  obtained 
with  a  variable  voltage  source  and  a  volt- 
meter. A  Bird  wattmeter  can  be  used  to  mea- 
sure the  output  of  a  transmitter  at  a  known 
power  level,  say  100  watts,  into  a  dummy 
load.  (Use  a  dummy  load  to  prevent  QRM 
on  the  bands,  please!) 

First,  set  the  pots  to  the  Sow  end  of  their 
range  and  apply  9  VDC  or  12  VDC  regulat- 
ed  power  to  the  meter  circuit.  Next,  apply 
ihe  known  RF  power  (key  down)  to  the  input 
and  adjust  the  appropriate  calibration  pot  for 
a  full-scale  reading  on  the  analog  meter 
Then  adjust  the  other  calibration  poi  so  that 


the  #7  LED  lights.  Switch  to  SSB  and  verify 
that  LEDs  #8,  9,  and  possibly  10,  light  on 
voice  peaks.  The  calibration  pot  can  be  ad- 
justed later  to  obtain  the  desired  LED  dis- 
play on  voice  peaks.  Ii  is  recommended  that 
the  adjustment  be  such  that  the  #10  LED 
does  not  light  under  normal  operation  condi- 
tions so  that  it  can  serve  to  indicate  overdriv- 
ing, or  abnormal  operation. 

Labeling  each  LED  lo  indicate  peak  pow- 
er levels  in  waits  requires  a  variable  RF 
source  or  controllable  voltage  source  and  a 
voltmeter.  If  you  have  an  accurate  wattmeter, 
you  can  slowly  incmasc  the  transmitter  out- 
put, note  the  power  as  each  LED  lights,  and 
label  them  accordingly. 

In  the  absence  of  an  accurately  known  RF 
power  source,  the  meter  can  be  calibrated  in 
a  scale  showing  relative  power  levels,  For 
example,  I  recommend  that  LED  #7  be  used 
as  100  watts^  and  the  remaining  LEDs  be  la- 
beled in  terms  of  power  relative  to  that.  Us- 
in|  a  vari^^le  voltage  source  and  voltmeter, 
connect  the  variable  supply  to  the  input  of 
the  display  unit,  in  place  of  the  input  from 
the  remote  sensing  unit.  Set  the  10k  calibra- 
tion pots  to  mid-range.  Slowly  increase  the 
voltage  and  record  the  values  at  which  each 
LED  lights.  When  the  #7  LED  tights,  adjust 
the  correct  calibration  pot  so  thai  the  analog 
meter  reads  full  scale.  Calculate  the  power 
level  for  each  LED  for  each  of  the  recorded 
voltages  by  using  the  formula  below.  First 
calculate  "K"  as  follows: 

K  =  70.71  A^^7 

Then  calculate  the  power  for  each  LED: 

Power  =  CK  x  V^^o)=/50 

You  can  make  a  label  for  the  analog  meter 
in  a  simitar  manner  if  desired.  The  analog 
meter  shown  in  the  photo  was  not  calibrated 
with  an  RF  power  scale, 
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Hie  peak  and  average  reading  RF  power 
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Figure  2.  Schematic  for  the  RF  Sampler, 
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Figure  3.  Schematic  for  an  ahernadve  lo  the  NSM39I6  modide. 


meier  has  been  in  use  ai  this  QTH  for  many 
years,  Ii  has  been  a  valuable  asset  and  a 
real  "hassle-saver/*  It  has  proven  reliable 
and  a  sieady  indicator  that  the  solid-state 
**brick"  I  use  on  6  meters  is  performing 
normally. 

Readers  are  encouraged  to  build  this  sim- 
ple power  meter  and  enjoy  the  comfort  of 


knowing  that  "all  is  well"  while  operating. 

Drilled  and  etched  PC  boards  for  this  pro- 
ject are  available  for  S4.50  plus  $1.50  S&H 
per  order  from  Far  Circuits,  18N640  Field 
Coun.  Dundee.  IL  601  IS.  Please  specify  ei- 
ther the  NSM39I6  or  LM39I6  module.  Art- 
work for  etcbin«  vour  own  board  is  available 
by  sending  SASE  lo  73. 
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The  D*ake  S\V8  -  Finally, 

Professional  Desktop 

FtfformanLi:  In  An  Affordablet 

Ibrtable  Mlbrld  Band  Shortwave. 


The  company  that  has 
been  setting  tlie  standards 
in  prBniJunH]ijality  world 
tmi  shortv./3^  performance 
now  puts  top-of-the-line 
features  and  technology  at 
pir  fingertips  with  the  SWB 
...\ivtiereveryoiiwantto 
t^  ft  Designed  for  both 
develop  use  and  easy 


portability,  the  Drake  SW8 
Includes  many  of  the  same 
features  that  have  made  Drake 
a  perennial  fevortte  of  experts 
-  supeit  audio,  versatility, 
and  the  unique  combination 
of  pfufessional  quaTfty  and 
functional  simplicity.  So  tune 
in  the  vi/orld  and  get  the  best 
of  all  wDflds- quality  aiKl 


affordatiirrty,  desktop 
technology  and  portability. 
The  Drake  SW8. 

To  order  ymr  S\V8  tlffcct, 
/or  more  mjommtion,  orjor 

the  imkr  nmml  ym  Qiil: 

1-800-968-7753 


DRAKE 


Get  It  Firsthand  With  Drake  World  Band. 
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SERVICE  CAflO 


73  Amateur  Radio  Today*  November,  1 994    13 


73  Review 


Number  5  on  your  Feedback  card 


by  Steve  Katz  WB2WIK/6 


The  Kenwood 

50  MHz  all-mode  transceiver. 


Kenwood  Communications  Corporation 

Amateur  Radio  Products  Group 

2201  E.  Domtnguez  Street 

Long  Beach  CA  00801-5745 

Telephone:  (310)  639-5300 

Price  Class:  $1,210 


60S 


When  Kenwood  Introduced  the  TS-50S 
all-mode  HF  transceiver  a  year  ago, 
tnere  were  a  lot  of  iustltiable  *oohs"  and 
"aahs"  from  the  amateur  radio  world.  The 
TS'SOS  is  the  smallest,  lightest  full-powered 
(lOOW  output)  all-band  {160-tO  meters)  fulf- 
featured  HF  transceiver  ever  offered  to  the 
commercial  market.  A  number  of  VHF  enthii* 
siasts  proclaimed,  "If  only  ft  covered  6  me- 
ters, rd  buy  this  rig  In  a  minuter 

I  don't  know  if  Kenwood  ever  considered 
trying  to  add  6  meters  to  the  TS-50S,  but  they 
did  come  up  with  another  soiutiont  the 
TS-60S,  which  is  the  same  sfze  and  has  the 
same  features  as  the  TS-50S,  but  covers  the 
6  meter  amateur  band  only.  The  TS-60S  is 
prfced  at  S1, 203.95  {suggested  list  price),  so 
not  every  6  meter  user  wilt  run  out  to  buy  one, 
but  the  ng  is  special  in  a  variety  of  ways  that 
may  make  it  a  good  deal  for  VHFers.  And  its 
only  senous  competition,  the  Icom  IC275H 
(similarly  rated  and  featured,  but  covering 
both  6  and  10  meters),  costs  even  more  at 
$2,021  (suggested  list  price). 

Having  been  active  on  50  MHz  since  1966 
(Egad!  28  years  now!)  and  having  "grown  up" 
with  6  meters  from  the  AM  days  to  SSB 
and  FM  repeaters,  I  feel  particularly 
qualified  to  review  equipment  for  this 
band.  Already  owning  lots  of  6  meter 
gear  and  not  wishing  to  shell  out  over  a 
kilobuck  on  an  experiment.  1  was 
among  those  who  didn't  rush  right  out 
to  buy  a  TS-60S.  but  a  friend  of  mine, 
Chuck  Armstrong  KD6EQW,  did,  In  fact» 
when  he  went  to  buy  one.  there  was  ex- 
actly one  TS-60S  in  the  entire  country 
that  he  coukl  fir>d  for  sale  from  a  distrib- 
utor, so  he  bought  it  immediately,  before 
it  disappeared.  In  speaking  with  Jon 
KA6ZBI.  the  manager  of  the  local  HRO 
store  (who  is  also  a  6  meter  enthusiast), 
1  found  that  the  rig  Is  so  popular  he  liter* 
ally  can't  keep  any  in  stock.  This  review 
is  based  on  Chuck's  radio,  having  serial 
number  tag  #60100237  (maybe  the 
237th  one  ever  built?),  purchased  new 
In  June  1994. 

The  Rig 

The  TS-60S  is  a  rugged-looking 
piece  of  gear.  With  few  front-panel  con- 
trols. It  appears  deceivingly  simple^  but 
this  ts  a  very  sophisticated  radio  that 
holds  its  own  with  the  best  equipment 


ever  used  on  6  meters.  Despite  its  minlscule 
(7"  X  2<3/e*  X  9-5/32",  WxHxD)  dimer.sions 
and  tiny  exterior  heat  sink,  it  is  also  a  power* 
ful  radio*  rated  at  90  watts  output  power 
(SSB,  CW,  FM;  20W  on  AM).  Most  of  the 
transmitter's  power  amplifier  heat  sink  ts  in- 
side the  radio,  and  is  fan-cooled  with  a  ther- 
nrtostatic  control  that  maintains  a  safe  PA  tem- 
perature at  maximum  output  power.  For  FM 
users,  the  TS-60S  features  100  memories — 
more  than  anyone  could  ever  need — and 
standard  "PL"  CTCSS  tones.  Programming 
repeater  channefs  uses  the  two  VFOs  and 
any  frequency  split  is  accommodated,  from 
zero  offset  (simplex)  to  4  MHz  input/output 
spacing. 

Operation 

When  you  first  power  up  the  TS-60S.  its 
display  greets  you  with  a  friendiy  "HELLOr 
The  ON/OFF  switch  has  about  a  one-second 
delay,  preventing  accidental  punches  of  the 
"OFF"  button  from  turning  the  radio  off.  The 
receiver  is  sensitive,  selective  end  reasonably 
immune  to  overload  (see  Note  1 ),  Because  of 
its  diminutive  size,  input/output  jacks  are  all 


Pho!o  A.  ne  Kenwood  TS-60S  aU-mode  awisceiven 


either  RCA  "phono"  type  (ALC  and  RELAY)  or 
3.5mm  '"mini"  phone  type  (PHONES.  KEY, 
EXT  SPEAKER),  although  the  microphone 
jack  is  the  standard-sized  Kenwood  eight-pin, 
which  wili  accommodate  a  variety  of  Ken- 
wood microphones.  The  normally-supplied 
hand-held  PTT  mike  is  the  MC47.  which  tea- 
tures  both  ''UP/DOWN"  buttons  and  four  pro- 
grammable priority  functions.  The  supplied 
microphone  sounds  excellent  on  the  air  arKf 
received  rave  reviews  on  both  SSB  and  FM 
from  the  stations  contacted. 

Three  things  initially  bothered  me  about 
the  TS-60S:  One.  the  "fuzzy  logic"  VFO  tun- 
ing speed  control  system,  which  makes  the 
rig  tune  faster  as  you  turn  the  VFO  knob 
faster;  two,  the  lack  of  a  panel-mounted 
transmitter  power  output  level  control:  and 
three,  the  lack  of  a  panel-fr>ounted  mike  gain 
controL  Tm  not  used  to  radios  having  vari- 
able-rate tuning,  and  it  does  take  some  get- 
ting used  to.  When  the  dial-drag  lever  on  the 
TS-60S  {located  immediately  below  the  VFO 
main  tuning  knob)  is  switched  to  the  "mini- 
mum drag"  position,  it  is  possible  to  "spin"  the 
dial  across  the  band.  Doing  so  makes  the 
VFO  change  frequency  very  rapidly, 
much  fester  than  you  would  think  after 
turning  the  knob  slowly.  However,  ril 
admit  it  only  took  me  a  few  minutes  to 
become  accustomed  to  the  variable- 
rate  tuning  system  and.  after  this  initia- 
tion period,  I  liked  it. 

Although  I  like  continuously-variable 
power  output  controls  on  my  rigs,  it 
isn't  much  of  a  selling  point  for  6  meter 
equipment.  Most  6  meter  users  wil$  run 
the  radio  "wide  open"  at  full  output 
99%  of  the  time  anyway^  as  there's  no 
special  place  in  heaven  for  6  meter 
QRPers.  {The  rig  does  have  three  pow- 
er output  levels,  controlled  by  the  oper- 
ating menu,  which  Is  easy  to  get  used 
to.)  The  ''continuous"  output  control  is 
more  useful  on  HF,  and  this  is  a  VHF 
radio*  The  only  time  I  might  want  more 
output  level  control  is  when  operating 
at  a  Reld  Day  station,  where  there's  a 
special  multiplier  for  stations  running  5 
watts  output  power — the  TS-60S  can 
only  "QRP"  down  to  10  watts.  Oh.  welL 
The  Japanese  engineers  who  de- 
signed this  radio  probably  aren't  aware 
Of  U.S-  Refd  Day  njles. 
The  lack  of  a  panel-mounted  mike 
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ID-8  Airtomatic  Morse  Station  Identifier 

Comparrble  with  Cgmmercial,  PuNrc  Safelv-  and  Amateur  Radio 
applications.  Uses  include  Repeater  Identifiers,  Base  Station  ldeniifi«ra. 
Beacons,  ON  Merrvofv  Keyers,  eic  Great  fof  FCjC  tD  Complianca 

•  Totally  RF  imniLiFPe 

•  A:i  connecfiQfis  made  wiffi  rmicronmiitare  plug  aflti  soci^et  wilh  color  coded  wfres  aRachec 

•  CWOS  mic^oproc&ssor  tor  tow  voltage,  \m  cunont  operahon   6tn?0V0C  unreguU5«a  a!  ema,. 

•  Lofw  distcinicir^,  itiw  Impedlance,  aojussaole  Sinswave  outpul:  0  lo  4  vGtts  peak  to  p^^aK. 

•  Ci^sial  CDnl rolled  for  high  accuracy, 

■  TransmiltEr  PIT  outpul  fto  Key  transmitlsr  while  )D  &  aeitifl  sert)   is  an  open  wllector 
iTETiastof  ttisi  will  ha n die  BO  VDC  aj  SOOnia 

•  ^Mi  progrMvnabte  wrifi  SUPPUiD  tceytiurd 

•  Conliraillen  torie  to  imx^e  sccepled  piar^rieier.  aius  tones  m  indcate  ijrsgrammtftg 

•  AU  pfutfamnin  Is  stem)  in  a  non-vmaiae  £EP»QM  ttludt  nw  tw  s^Mtti  A  x^  lime 

•  Uessags  Ntgii  mer  200  dirac^rs  long 
«  tigga^  JO  vntli  ictrw  higii  ir  bw. 

•  ^nhiort  m  irth  activt  hign  cr  bw  Wi  hoio  oft  ID  mA  dttmj  is  deal  of  traffic. 

•  Geneians  iipeMf  cmnesy  tone  ^  eno  of  user  itartsmissiOR  i  tniSMd 

•  Douoie  sid^  tape  and  mounting  haroware  supplied  ^  ^\xtk  mounting 

•  Opeisting  tempGraTure  ^ange    -30  ctegrufs  C  to  -1-65  degrees  C^ 

•  Full  are  year  w^rrartlv  wtven  returned  to  the  factory  tor  repair. 

•  fmmi^diale  an^  da/  dallvery. 

Programmable  Features 

'  CW  spsets  tfom  J  ^99  WPM 

•  10  uftenaf  tai^  front  J-99  miffl/ls£ 

•  to  hm  a#  taWf  ff&n  0-99  ssmndSL 

•  €W  ioae  tBQUBfKf  ^vm  WO  tti  ta  3000  ht. 

•  Ff^jf^  pofTti  tm^  imrwr  i^Oio  9  9  second^ 

*  CWor  tiCW  Opor^ion 

$89.95  each 

programming  keyboard  included 

COMMUNICATIONS  SPECIALISTS,  INC. 

ir6  WfSr  JAf-r  AViNUF  ■  orange,  CA  926&5429& 
"  M  ,i  91JB-  302 1   •   f  A  IC  i'  7  M  J  *)  7-*  ■  J*?£J 
f  nru0  (/.5.i4.  rfiOO  854  0^47  •  FjIX  ^BOO^  424  3420 


1 


TRANSMITTER  LOCATION 


Direction  Finding  System 
Tracks  Down 

•  Stuck  Microphones 
•Cable TV  Leaks 

*  Jammed  Repeaters  & 
Cell  Sites 


Models  available  with 
computer  interface, 
synthesized  speech, 
for  fixed  or  mobile 
use,  covering  50  MHz 
to  1  GHz.  Call  or  fax 
for  details 


CmCLE  10  ON  READER  SERVICE  CARD 


CIRCLE  13  ON  READER  SERVICE  CARD 


TOLL 


:iilis;i5isfiil5lil; 


PRICING  AND 
ORDERS  ONLY 


FT-11R 


FT-2200 
NEW! 


^;wir  ^^ 


FT-^IOOO 


FT-900AT 

Compact  HP  Transceiver 

Remote  Front  Panel  Design 


FT-530 


,i*J:i-"'''''t 


3i^^. 


FT-2500M 


FT-990 


FT-5100 
FT-5200 


FT-a90AT 


CALL  FOR  ALL  YAESU  RADIOS  &  ACCESSORIES 


NEW  EQUIPMENT  PRICING  AND  ORDERS  1-800-666-0908  OUT  OF  STATE 
TECHNICAL,  USED  GEAR,  INFO  203-666-6227  24HR  FAX  203-667-3561 


LENTINI  COMMUNICATIONS  INC. 


M-F  1 0-6, 
SAT.  1 0-4 


21  GARFIELD  STREET.  NEWINGTON,  CT 06111 

'm.    ^ 


.^^ 


C.O^D.s      Same  Day 
Shipping 


aRCLE  £34  ON  HEADER  SERVICE  CAR© 
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Phoia  B^  The  mulerbeiiy  of  the  TS^60S.  Note  ike  fun  s  edge  in  the  center,  and  the  output  low- 
pmsftitcr  and  antenna  T/R  n*fay  on  the  otitpui  board.  The  shmy  round  thing  is  a  3V  battery 
used  for  memory  backup. 


gain  control  still  txsttiers  me  a  bit.  There  is  a 
mike  gain  control,  as  well  as  an  FM  deviation 
level  control,  located  inside  the  TS-60S.  but 
you  have  to  remove  the  top  or  bottom  cover 
(depending  on  which  one  you  want  to  adjust) 
to  make  any  changes.  Considering  the  varia- 
tions in  operators'  voices,  this  wasn't  a  great 
idea;  however,  one  of  the  40  menu-address- 
able functions  is  "microphone  gain  High  or 
Low."  selected  as  #66  on  "Menu  B."  Making 
adjustments  using  the  menus  sounds  far 
more  difficult  than  it  is.  It's  so  easy,  in  fact, 
that  once  J  read  the  simple  description  of  how 
to  do  it,  I  never  had  to  refer  back  to  tfie  59- 
page  instruction  manual  again.  That  is,  ex- 
cept to  refer  to  the  '^Menu  Number"  and  "De- 
scription" of  each  function,  which  would  be  af- 
most  impossible  to  memorize. 

Since  the  TS-60S  front  panel  contains  only 
24  knobs,  controts  and  switches  (a  small 
number  compared  to  most  base-station  ra- 
dios nowadays!),  only  those  which  must  be 
frequently  adjusted  are  placed  there.  Obvi- 
cusly,  the  on/off  (POWER)  switch,  volume 
(AF)  control,  squelch  (SQL),  tuning  dial  and 
mode  switches  (SSB/CW  on  one  button  and 
FWAU  on  another)  will  be  most  often  used* 
In  addition,  the  TS-60S  has  panel-mounted 
receiver  incremental  tuning  (RIT)  and  IF 
SHIFT  controls,  plus  switches  for  its  noise 
blanker  (NB),  advanced  intercept  point  sys- 
tem and  receiver  attenuator  (AlP/ATT), 
Changing  between  the  two  VFOs  (A/B).  split* 
ting  the  VFOs  (SPLIT),  setting  the  two  VFOs 
to  the  same  frequency  (A^B),  locking  the  fre- 
quency (FLOCK),  stepping  the  frequency  in 
MHz  increments  (MHz),  buttons  to  control 
both  frequency  and  scanning  direction,  and 
menu  items  (DOWN  and  UP)  activate  the 
scanner  (SCAN),  entering  data  to  memory 
(M.!N),  entering  memory  data  to  the  VFO 
(M>V),  switching  between  memory  and  VFO 
modes  (MA/),  and  clearing  an  operation  such 
as  a  menu  address  (CLR).  Some  of  these 
^vitches  will  be  infrequently  used,  except  in 


Initia!  setup,  but  need  to  be  on  the  panel  to 
avoid  confusion  from  having  to  address  multi- 
ple menu  items  simultaneously. 

The  panel  switches  with  more  than  one  fa- 
bel  'loggle"  between  two  functions.  An  exam- 
ple is  the  AlP/ATT  switch  which,  when  first 
depressed,  activates  the  AlP  feature  (to  pre- 
vent receiver  overload  in  strong-signal  envi- 
ronments). When  depressed  again^  the  same 
switch  activates  the  attenuator  When  de- 
pressed a  third  time,  it  activates  both  AlP  and 
ATT.  When  depressed  a  fourth  time,  it  turns 
AlP  ar>d  ATT  off,  clearing  the  system  and  re- 
turning back  to  normal  fuil-sensitivlty  receiver 
operation.  Maybe  Japan  has  a  lot  of  6  meter 
operators  fn  a  small  area;  I  cannot  envision 
ever  needing  the  AlP  or  ATT  here,  since  the 
strongest  signals  I  could  find  did  not  overload 
this  receiver,  anyway* 

Menu  Functions 

Depressing  the  MENU  button  clears  the 
frequency  display  and  addresses  either 
MENU  A  or  MENU  B,  selectable  with  the 
front-panel  A/B  switch  (also  used  to  switch 
between  tie  VFOs).  You  then  spin  the  main 
tuning  knob  to  the  menu  item  you  want,  which 
is  indicated  on  the  left-hand  side  of  the  main 
dtspiay  paneK  then  use  the  UP  and  DOWN 
buttons  to  toggle  the  features  of  that  menu 
item.  As  stated  earlier,  this  sounds  more 
complicated  than  it  is. 

For  example;  Say  you  want  to  swftch  from 
fulf  power  (the  default  setting)  to  the  QRP  10- 
watt  output  level.  Press  the  MENU  button, 
then  the  A/B  button,  until  the  letter  "A"  ap* 
pears  in  the  main  displg^.  then  spin  the  tuning 
knob  until  menu  number  ""00"  appears  on  the 
left-hand  side  under  the  word  "MENU."  Menu 
item  "00"  Is  the  power  setting,  Push  the 
DOWN  button  twice,  and  you'll  see  the  dis- 
play go  from  100  to  SO  to  tO.  indicating  you're 
now  set  at  10  watts  output  power.  Then  push 
either  the  MEf4U  button  again,  or  the  CLR 
button,  and  the  radio  reverts  to  normal  opera- 


tion, t3ut  now  at  the  10W  power  levsL  This  all 
takes  about  two  seconds — not  difficuH  at  alL 
If  you  want  to  program  a  "PL"  lone  for  re- 
peater operation,  you'd  depress  MENU,  then 
"B."*  then  turn  Ihe  tuning  control  to  bring  up 
menu  item  #53,  then  depress  either  UP  or 
DOWN  to  arrive  at  the  right  tone  frequency 
{the  PL  tone  frequencies  are  displayed  direct- 
ly in  Hz),  then  either  MENU  or  CLR,  and 
you're  done.  I  wouldn't  do  this  "on  the  fly," 
while  driving  down  the  freeway  at  55  mph,  but 
ifs  easy  to  do  whiie  parked,  or  on  the  bench 
at  home.  SeskJes  these  two  MENU  functions 
there  are  38  others,  some  of  which  are  al- 
most sflly. 

Silly  menu  functions:  Five  levels  of  ad- 
justable display  brightness  (!);  CW  keying  de- 
lay adjustable  from  full  QSK  (no  delay)  to  1 .8 
seconds  delay  (a  real  long  time)  In  10  incre- 
ments; RIT  range  (two  increments);  automat- 
ic power  off  function  (turns  radio  off  after  a 
period  of  non-use);  three  separate  menu 
items  to  adjust  the  beep  tones  the  rig  emits 
when  functioning  controls;  etc.  Who  cares? 
But  the  TS-60S  has  all  these.  arnJ  many  more 
useful  functions  as  well. 

One  neat  thing  about  the  rig  arKi  its  MC47 
microphone  is  the  ability  to  program  the 
mike's  four  ^'priority"  buttons  to  perform  any  of 
26  functions,  all  menu-addressable.  You 
could,  for  example,  program  the  rig  so  that 
one  of  the  priorfty  keys  controls  the  rig's  out- 
put power,  and  another  one  controls  its  mike 
gain  (from  k-iigh  to  Low,  anyway),  thus  almost 
overcoming  my  initial  objections  to  these 
Items  not  being  on  the  front  panel 

The  Manual 

The  TS-60S  instruction  manual  is  typically- 
Kenwood  excellent,  with  clear,  concise  expla- 
nations of  all  controls  and  functions.  However, 
it  completely  lacks  any  circuit  description  and 
leaves  the  owner  wondering  what  the  heck's 
inside  the  rig.  There  is  a  two-page  ''Trou- 
bleshooting"  guide,  but  it  only  points  out  what 
should  be  obvious  operator  errors  and  gives 
no  clues  about  what  to  do  if  something  tn  ihe 
radio  actually  fails.  Td  really  like  to  see  de- 
tailed circuit  descriptions  (e.g.,  "The  received 
signal  passes  though  a  nine^section  band- 
pass filter  and  is  fed  to  the  first  RF  amplifier^ 
a  40673  MOSFET,  before  reaching  the  first 
RF  mixer,  a  doubly-balanced  set  of  5082- 
2800  hot-carrier  diodes  having  an  LO  injec- 
tion level  of  +13  dBm  at  70  MHz"  or  whatev* 
er).  In  the  old  days,  most  equipment  manuals 
contained  such  descriptions,  and  they  helped 
explain  how  the  rig  really  worked  and  helped 
the  user  read  through  the  schematic  diagram 
and  make  sense  of  the  circuitry. 

Circuitry 

The  rig  comes  complete  with  schematic  (fl- 
ag rams,  a  set  o!  four- page  fan-folded  dual- 
sided  sheets  that  appear  complete  enough 
for  me  to  offer  this  abbreviated  description: 

The  antenna  feeds  a  low-pass  filter  always 
in  series  with  the  receiver,  as  well  as  a  40-60 
MHz  bandpass  filter,  and  is  relay-sw Itched  to 
either  a  pair  of  2SK520  JFETs  in  parallel 
(presumably  for  a  high  intercept  point)  as  an 
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In  our  continuing  effort  to  present  Ihe  best  in  ama- 
leur  Fa<lio  features  and  columns,  we  recognize  the 
wed  to  go  dtfectly  to  ihe  source — you,  the  reader. 
ArtK:ies  and  columns  are  assig/ied  feedtiach  numti^rs, 
which  appear  on  each  artfcl&'column  and  ara  also  list- 
ed here.  These  numbers  correspond  to  those  on  the 
feedback  card  opposjde  Ihis  page  On  the  card,  please 
check  the  box  which  honesUy  represenis  your  opinion 
of  eacii  aitcte  orcoiimin. 

Do  we  really  reaci  the  feedback  cards?  You  bet! 
The  results  are  tabulated  each  rrionth,  and  the  editors 
take  a  good,  hard  look  at  what  you  do  and  don'i  9 Ike. 
To  show  ouf  appredalion,  we  draw  one  feedback  card 
each  rrvonth  aixf  award  the  ludcy  winner  a  free  one- 
year  subSCfifsUon  (or  extension}  to  73. 

To  save  on  postage,  why  not  W  out  the  Product 
Report  card  and  the  Feedback  card  and  put  thern  in  an 
ervvelope?  Toss  in  a  damning  or  praising  tetter  !c  the 
fldtoH-  wfule  you  re  a!  it  AU  for  the  k7w,  low  pnce  of  29 
cents! 

1  Never  Say  Die 

2  Letters 

3  onx 

4  Average  and  Peak  Reading  RF 
Power  Meter 

5  R  e vi  aw:  Kenwood  TS  -  60S 

6  440-450  MHz  Omncdirectlonaf  Antenna 

7  Review:  Altnco  0 J-Gl  T  HandheW 

8  Review:  MXM  Srmple  Transceiver 

9  Review:  MFJ-1786  Super  Hi-Q  Loop 

10  Ham  Help 

11  Dealer  Directory 

12  l^eview:  Isotrpn  40 

13  Adaptir^  BeJI  202  TeJephone  Modems 
for  Packet 

14  Updates 

15  Harrtsais 

16  Can^s  Comer 

17  QRP 

18  Hams  with  CJass 

19  Homing  In 

20  ATV 

21  Above  and  Beyond 

22  Ask  Kaboom 

23  73  International 

24  Special  Events 

25  Propagaiion! 

26  Barter  "n^  Buy 

27  New  Produces 


Direct  Digital  Synthesizer  Kits 

DOS  3^^  SI 49  kit  S209  assembled. 

•  2  Hz  to  12  MHz.  2  Hz  steps.  Sine  and  TTL. 

•  Dtp  switch  or  parallel  bus  controtlad. 

•  3'x4"  PWB.  Requires  +/-5  VDC, 

•  5ppm  internal  crystal  oscillator. 

DDS3  PC,  S249  kit.  $399  assembled, 

•  8  bit  PC  bus  versfon  of  DDS-3. 

•  Sine  output  to  +20dBm  into  50  Q . 

•  0-70  dB  step  attenuator  added. 

•  Provision  for  external  clock  added. 

•  V"Basic  and  C  software  w/sources. 

DDS'IC:  $89  kit  only 

•  1  Hz  to  524  kHz,  in  1  Hz  steps,  sine  only. 

•  4-x5"  PWB.  Requires +/-5VDC. 

•  Dip  switch  control)  of  discrete  DOS. 

Call,  Write.  FAX  or  e-mail  for  catalog 

Hovatech  Instruments,  Inc. 
1530  Eastlake  Avenue  East,  Suite  303 

Seattle.  WA-   98102 

206  328-6902  FAX  206  328-6904 

e-maii  novatech@eskimo.com 


Slow  Scan  TV 

doesn't  hav€  to  be  expensive  anymorel 


Even  da}  mon  hams  tix  enhancing  [Jieir  cQDiniunicHiiDii  b>  usaiif 
jnugcs.  Jain  the  fim  and  ibc  wtiit  >'au>re  bem  missing. 

Qiuitity  Colcf  SSTV  is  eu^  ind  arferdofali^  'w iiK  PiisifMi»r  TV.    S239.95 

K«ru4Ei«  IBM  R'-E^MDiiMibk:.  '3t6  w  bcOw  CPU.  ]  MKOabyiE  at  ifieinaf>.  i»l«r  VG\ 
(li]c4*ii.M5-tlO&  &%p^:»toUSAMdCki^|IStertliuL  VrllpgtulJ  fat 

AbwKiie  Vjikfe  Systems 

1 15  S[edni3n  St.  #  7 

Chelmsford,  MA  01 824-1823 

(SOS)  2S6  6907 

«-cnaii:  jofinJ^world.ftd.toni 


QDCLE  3S1  ON  READER  SERVICE  CAfTO 


Is  Your 
Shack  Grounded? 


110  Copper 


Ground 


«Kl 


SaM  Copper  Bvss  Stsiniets  Steel  HBrdwam 

Grounding  Stud  E^ery  6  Inches 

Top  or  BACk  Instiiiation 

Ground  mH  of  your  equfpm&nf  chassis 's  to  n 

Mingle  earth  ground  in  one  easy  instalfation. 

Money  back  guarantee,  it  not  eatisfied! 


+S4  00S'Heacfr 
Matt  ctwck/inoney  order  to: 


J.M.S. 


2  a $11.95 

a  a. ...SI  6.95 

4  ft $21 S5 


35  HMttop  Ave.,  D«pt.  7 


J,  Martin  Systems 
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n4 


f, 


ECTORrlNDER 


ZERO-IN 
THE  SIGNAL! 


HAND-HELD 

PHASE  SENSE 

ANTENNAS  FOR 

VHP  DIRECTION 

FINDING.  OSES 

ANY  FM  XCVR- 

COMPASS  GIVES 

DIRECTION- 
ARMS  FOLD  FOR 
STORAGE-  TYPE 
VF-14  2  COVERS 
BOTH  2-MTRS  & 
22  0MHZ.   OTHER 
MODELS  AVAILABLE • 
WRITE  OR  CALL  FDR 
HOHE  INFO. 
S3 -SO  SHIPPING  &  TYPE  VF-H2 

GA,  ADD  TAX)     $139.95    ^l*" 

RADIO  ENGINEERS     565*1319 


\ 


3941  MT.  BflUNDAGE  AVE, 
SAN  DIEGO  CA.92111 


Aflytecraft^  sfz 

Indoor  Multiband  HF  Antenna 

Work  jtU  7  HF  bands  between  40  *nd  10  mclcrs!  ♦Adjust- 
able height  beiwccn  T  *Jid  12'  for  use  bciwetn  flcitor  m4 
ceiling-  Di^mtaniks  lo  3%'.  ■  Great  for  nutd[if>r  use  alsii! 

•  To^  qualiiy  constfuctiOHD  -  brigju  tM-iOJ-Tl^i  tlumlniirn, 
fibergliss  center  sedioii,  hcjfvy'duty  B&W  ccaia  coil, 
ftainkss  siecl  hjbniw4re,  •Works  wctl  inside  most  build- 
ings. •AubcnnAs  arc  complete  -  h^c  youTQwn  tuna-, 
Iran-smAlchp  or  L-neLwcwic  lo  maLch  to  your  transceiver. 

•  Uses  short  counlerpokc  —  ua  groundi  needed.  •  Seli  up 
and  di^maniks  c^^ilv  4n4  quickly.  #  Complete  instruclkms 
lupplLod.  •  BON  1*  Irt  antenna  re£tr^c(ic»ns  or  inabtUtj 
ix>  tnjtall  antennas  keep  jou  olf  tlie  air! 

$179.95  +  $10  S/H 

Send  Check;  S  Order 

to:  FLYTliCRAi'T" 

P.O  Bd:(3]4I 

Simi  Villey 

CA  93093 

SOO .  456  .  1273 

for  Visa^OItifo 

M-F  9A.5P  (PT) 

Dealer  inquiries  invjied 

For  75Ai4)  (ndDor^  use 

our  Sra-75  Helical 

St2*.95+$I0S/H 


Enjoy 

Your 

QSO^S 

With 

an^ 


^ 


CIRCLE  251  ON  READER  SERVICE  CARD 


SMART  BATTERY  CONTROLLERS 


FOR  LEAD-ACID/GEL^ELLS 
BASIC  KIT  e  -  20  V:  -$34.&5;  WITH  XFMR,,  $  44,95 

WITH  ENCLOSURE  AND  METER- S  ft4.95 

SOLAR  CONTROLLER:  6  *  20  V f  44,§S 


CURTrS  KEYER  KIT 


KR01    rNCLUOES  AUDIO  AMPLIFIER,  IAMBIC 
KEYING,  ADJUSTABLE  SPEED  CONTROL  „  I  39,9&: 
KR02  SPEED  METER  OPTION ._.,._.$  10;00 


ANTENNAS;  twin-lead  uaoder-line 


MARCONI:  BO  M  -      .  S37.95,  tBO  M  -  I  44.95. 

J-POLES:  PORTABLE  OR  FIXED  STATION 

(2M.  6M.  220  MHZ)     .....,,$  8.9S  TO  $29.96 

MULTIBANO  -WIKQOM-  WITH  1:4  BALUN 

&  Sir  FEED  LINE- ..„.„.„.,.,.  S  «9.95 

G5RV  MULTIBAND  ANTENNA  (aoTHRU  lOW).  I  44.95 


COMPONENTS 


UC3906  BATTERY  CHARGER  CHIP;  6044ABM 
CURTIS  KEYER  CHIP;  LM33«K.  LM350K. 
NE6<J2AN;  MC3423P1:  NE604AN:  AND  MORE 
FOR  ORDERS  CALL  l-BOO-JADE  PRO  (523-3776) 

P.O.  BOX  368 
E.  Hampsteao.  NH  0362Q 
PHONE:  603-329-8995 
Fax:  e03-32«-449a 
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CIRCLE  228  ON  READER  SERVICE  CAFID 


THE  FAMED  2  METER 

Also  the  ultimate  for  scanners  bcb  to  1300  MHz. 

A.  s.  A.  9209 

+9  db  Co-Linear  "MuHiWave"  Base 
Station  Double  5/8  over  1/4  wave 
delivers  up  to  +9  db  gain.  All  fiberglass 
&  solid  aluminum  construction.  Fits 
masts  up  to  1-1/2\  2  Meter  Base 
Station  10'  length. 


$36.73 

+  $6  00  S&H 

(SC  RES  5%  SALES  TAX) 

CHECK  IN  ADVANCE  OR  COD 

ALSO  AVAILABLE  IN  220  &  44€ 


Model  9209 

+9cto 
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CIRCLE  ^Z  ON  READER  SERVICE  CARD 
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RF  preamp,  or  directly  to  the  balanced 
JFET  RF  mixer  (four  2SK520s),  de- 
pending on  whether  the  "AlP"  circuit  is 
in  us©  or  not.  (The  *'AIP"  circuit,  when 
switched  "ON;  bypasses  the  RF 
preamplifier,  using  switching  diodesO 
The  "ATT  (attenuator),  if  activated,  is 
relay-switched.  There  is  an  intricate  ar- 
ray of  front-end  protective  components 
called  a  "lightning  surge  arrestor'  cir- 
cuitp  which  appears  to  be  metal-oxide 
varistors  in  series  with  small-signal 
switching  diodes  to  reduce  the  capaci- 
tance of  the  MOVs-  This  is  a  common 
approach  and  might  help  protect  the 
JFETs  agafnst  lightning  transients. 
The  locaJ  oscillator  injection  to  the  first 
RF  mixer  is  provided  by  the  PLL 
UNIT'S  output  which  tunes  113.045- 
133.045  MHz  and  produces  e  first  IF 
at  73.045  MHz  (this  is  called  "upcon- 
verting";  that  ts,  the  first  IF  is  aE  a  high- 
er frequency  than  the  received  signal 
input).  The  tuning  range  of  the  PLL  is 
so  broad  because  the  TS-BOS  does 
feature  a  40-60  MHz  continuous-cov- 
erage receiver,  although  It  can  only 
transmit  in  the  50-53,999  MHz  range. 

The  first  IF  is  filtered  by  XFI .  a  crys- 
tal filler  at  73.045  MHz,  before  the  sig* 
nal  passes  to  the  second  mixer  another  pair 
of  2SK520  JFETs;  between  the  crystal  fitter 
and  the  second  mixer  is  the  first  JF  amplifier, 
a  3SK131  dual-gate  MOSFET,  which  is  AGC- 
controlled  by  bias  applied  to  its  second  gate. 
This  same  stage  also  drives  the  receiver's 
NOISE  BLANKER  circuit*  a  common  pulse- 
clipper  type.  The  second  mixer  injection  is  at 
62.35  MHz  and  also  provided  by  the  PLL 
UNIT,  to  produce  a  second  IF  at  10.695  MHz. 
This  is  the  last  conversion  stage  used  for 
SSB/AM/CW,  The  second  IF  signal  passes 
through  either  a  5  kHz  bandpass  filter  for  AM, 
or  a  2.2  kHz  bandpass  filter  for  SSB/CW  (or 
an  optional,  sharper  CW  filter),  before  being 
amplified  by  a  2SC2712  bipolar  IF  amplifier, 
whose  output  drives  a  hybrid  integrated  cir- 
cuit product  detector  system  using  additional 
postamplification  provided  by  a  pair  of 
3SK131  MOSFETs  and  a  balanced  detector 
using  a  pair  of  HSM88AS  diodes.  The  carrier 
injection  to  the  product  detector  is  a  signal  at 
10.695  MHz  provided  by  the  PLL  UNIT. 

On  FM.  the  receiver  employs  an  additional 
conversion  stage  producing  an  IF  of  455  kHz* 
standard  in  the  FM  industry.  This  last  conver- 
sion stage  uses  an  MC3372  integrated  FM  IF 
subsystem  having  Its  own  local  oscillator  and 
a  12  kHz  monolithic  bandpass  filter  Thus,  on 
SSB/CW/AM  the  TS-60S  is  dual -conversion, 
while  on  FM  it  is  triple-conversion.  This 
makes  a  good  deal  of  sense,  considering  the 
FM  IF  subsystem  integration  available  today, 
which  helps  make  FM  receivers  as  simple  as 
they  are. 

The  transmitted  SSB/CW/AM  signal  is  gen- 
erated by  an  integrated  circuit  balanced  nxxl- 
ulator,  type  uPC1037HA,  which  is  audto-driv' 
en  by  the  microphone  preamplifiers,  shaping 
circuits  and  a  2SC2712  bipotar  buffer  amplifi- 
er, and  has  carrier  injection  at  10,695  MHz 


Table  1  - 

TS-60S  Measurements  Taken              [ 

Transmitter  oiitput  power  fnto  a  50-ohm  load. 

13.8  VDC  SUppJy: 

SSB  (peak}/CW/FM 

Hi55W 

MED  44 W          LO10W 

AM 

HI20W 

MEOtSW          L0  5W 

Receiver  sensitivity,  closed  50-ohm  system: 

SSB/CW  MDS 

<'130 

dBm 

(<.07  vN) 

10  dB  S+N/N 

-117.5 

dBm 

(0,3  |iV) 

*sr 

^107 

dBm 

{1 .0  m 

-S3" 

-104 

dBm 

(1.4jiV) 

"SS" 

-88.5 

dBm 

{2.6  nV) 

"S7" 

-89,5 

dBm 

{7.5  tiV) 

"S9- 

'77.5 

dBm 

(30iiV) 

-+20  dB* 

-57 

dBm 

(300  iiV) 

-440  dB* 

-37 

dBm 

(3,2  mV) 

"+60  dS* 

-20 

dBm 

(23  mV) 

IFBW 

2.19 

VHz 

@  ^dB 

FM          Sqlctilhresbold       -125 

dBm 

t-13|iV) 

20dBNQ 

*112 

dBfn 

(0.6  ^V) 

"DFQ- 

-92 

dBm 

(6  m 

"SI" 

-113 

dBm 

(^5  \xV) 

-S3" 

'110 

dBm 

(■?  m                         1 

■S5- 

-108 

dBm 

{.9  nV) 

-sr 

-105 

dBm 

(1.2tiVl 

"S9" 

-102 

dBm 

(1^6  mV) 

%20  dB" 

-07 

dBm 

(3  1  pV) 

-+40  dB* 

-94 

dBm 

(45  mV) 

"+€OdB" 

-m 

dBm 

(6mV) 

IFBW 

S.05 

kHz 

@  -6dB 

Blocking  dynamic  tange:  Approx  105  dB 

provided  by  the  PLL  UNIT,  the  same  source 
as  used  for  product  detection  \n  the  receiver. 
The  output  of  the  balanced  modufalor  is 
diode-switched  to  the  same  set  of  bandpass 
(crystal)  filters  used  In  the  receiver's  second 
JF.  then  buffered  by  another  3SK131  MOS- 
FET  wtiich  has  ALC  control  by  bias  to  its  sec- 
ond gate,  before  passing  to  the  first  transmit- 
ter mixer,  a  pair  of  3SK131s  having  an  LC 
injection  at  62,36  MHz  provided  by  the  PLL 
UNIT.  The  mixer's  output  is  bandpass  filtered 
and  mixed  again  by  another  balanced  mixer 
using  a  pair  of  3SKie4  dual-gate  MOSFETs 
having  an  injection  at  123.045-127.045  MHz, 
again  provided  by  the  PLL  UNIT.  The  second 
transmitter  mixer's  output  at  50-54  MHz  is 
bandpass  filtered,  buffered  by  a  2SC2954 
bipolar  transistor  and  then  fed  to  the  FfNAL 
UNIT  for  additional  amplification. 

The  FINAL  UNIT  consists  of  a  ''predriver; 
type  2SC1971,  a  "'drive  amp"  a  pair  of  push- 
pull  2SC  1972s.  and  then  the  "final  amp,"  a 
pair  of  push-pull  MRF492s  or  2SC2879s, 
(Depending  on  where  you  look  in  the 
schematics,  both  part  types  are  called  out) 
The  finat*s  output  signal  pa^es  through  a  54 
MIH2  low-pass  fifter  before  reaching  the  SWR 
protection  circuit  and  antenna  relay.  The  FI- 
NAL UNIT  also  contains  a  sophisticated  tem- 
perature corrtrol  system  which  drives  the  in- 
ternal heat  sink  cooling  fen.  in  fact,  the  com- 
parator circuit  which  supplies  signals  to  the 
fan  motor  drive  transistors  (three  type 
DTD114EK  bipolars)  has  three  separate  out- 
puts to  drive  the  fan  at  progressively  higher 
speeds  as  the  heat  sink  reaches  higher  tem- 
peratures! Speaking  of  fans,  the  one  fn  the 
TS-60S  kicks  into  operation  after  only  15  to 
20  seconds  keydown  time  at  fufl  power.  If  you 
transmit  longer*  the  fan  speeds  up.  When  op- 
erating at  full  power  for  any  length  of  time,  the 


Ian  reaches  maximum  velocity  and  ere* 
ates  an  audible  noise  level  that  might 
be  distracting  if  the  operator  doesn't 
use  headphones. 

Obviously,  this  circuit  description  is 
an  abbreviated  overview  and  doesn't 
go  into  much  detail,  but  it  offers  the 
technical  readers  some  feel  for  the  rig's 
drcuilry.  I  enjoy  perusing  schematic  di- 
agrams, taking  tips  from  the  "pros"  on 
drcuil  design.  I  was  gratified  that  the 
TS-60S  uses  discrete,  rather  than  Inte- 
grated, final  output  transistors  (cheap, 
easy  to  repSace),  and  a  push-pull  out- 
put circuit  which  should  practicafly 
etiminate  any  second-harmonic  output, 
leaving  oniy  the  third  harmonic  to  filter 
(a  much  easier  task,  since  it's  so  far 
away  from  the  desired  frequency). 

Features  and  Options 

The  TS-60S  comes  with  a  6-1/2- 

fdot-long  DC  power  cable  fused  in  both 
leads,  using  automotive-style  cartridge 
fuses  whk:h  are  inexpensive  and  readi- 
ly available  (hooray!) .  It  also  comes 
with  a  mounting  bracket,  although  a 
better  one,  model  MB-13  (list  price 
S47.95),  is  available.  Other  options  in- 
clude a  matching  heavy-duty  AC  power 
suppfy.  model  PS53  ($249.96);  a  high-stabili- 
ty temperature-compensated  crystal  oscillator 
reference  for  the  frequency  synthesizer, 
model  S0^2  ($179.95);  a  narrow  CW  filter, 
YK-107C  ($109,95);  a  variety  of  desk-stand 
microphones  (MG60A  dynamic  S149,95; 
MC80  electret  $104.95;  MC85  multiple -output 
electret  with  compression  control  and  meter 
$159.95),  and  other  lesser-used  items.  I 
wouldn*t  buy  an  accessory  speaker  for  the 
rig,  as  its  internal  top-mounted  speaker  is 
loud  and  sounds  great.  Unfortunately,  the  op- 
ttonai  CW  filter  and  TCXO  are  both  solder-In, 
not  plug-in,  accessories.  Oh,  well. 

The  TS-60S  "S"  meter  and  power  output 
level  meter  are  of  the  ""bar  graph"  variety  and 
are  quite  usefuL  The  bar  graph  power  output 
level  display  reads  "0  to  lOr  and  provides  on- 
ly relative  output  power  indications.  For  ex- 
ample, on  the  unit  tested,  a  display  reading  of 
"1"  corresponded  to  5  watts  output;  *2"  was 
10W;  about  "2.5"  was  15W;  about  •4.5'  was 
20 W;  a  bit  over  T  was  42W;  and  "10"  was 
fulf  power,  which  in  this  case  was  95W  or  so. 
I  was  able  to  achieve  all  these  different  output 
levels  by  using  the  menuKJnven  power  output 
level  control  and  by  switching  modes  between 
CW  and  AM  (AM  always  runs  less  power 
than  CW/FM,  regardless  of  the  control  set- 
ting). 

The  bar  graph  S-meter  Is  quite  good  on 
SSB/CW  and  pretty  useless  on  FM,  as  is  ttie 
case  with  most  multimode  transceivers  Pve 
seen.  While  the  receiver's  MDS  (minimum 
discernible  signal)  on  SSB/CW  was  less  than 
-130  dBm  (under  0.1  |iV),  the  S-meter 
doesn't  indicate  anything  until  about  -107 
dBm  (1  ^V)  signal  is  applied  to  the  antenna 
jack.  Above  this  signal  strength,  the  meter  is 
surprisingly  good.  An  "SQ"*  signal  was  30  ^V; 
■+20  dB/S9'  was  300  nV  (eicactiy  a  20  dB 
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CaRPORATION 


9  Autry 

Irvfnep  CA  92718 

(714)  458-7277  •  FAX  (714)  458-0826 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  RUGGED  •  HEUA8LE 


MODEL  VS-50M 


SPECIAL  FEATURES 

•  SOIID  STATE  ELECTBCWICALLY  REGULATED 

•  RJLO-BACK  CaJRHENT  LIMITING  Ptoteds  Power  Supply 
from  excessive  current  &  cominuous  shorted  output 

■  CROWBAR  OVER  VOLTAGE  PROTECTION  On  all  JVIOdelS 
tics|it  RS^A.  flS-iJl  nS'SA.  RS4L  RS  5L 

•  MAIKTAIN  ftEGULATlON  &  LOW  RIPPLE  at  low  line  input 
Vbltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CQRO  except  tear  RS-3A 

•  ONE  YEAR  WARRANTY  •  MADE  IN  US,  A, 


FERFORMANCE  SFECIFICATiaMS 

•  IHPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE;  13,8  VDC  t  0.05  v(HtS 
(rmernally  Adjustable:  1M5  VDC) 

•  RIPPLE  Less  than  6mv  peak  io  peak  (full  load  & 
low  line} 

•  All  units  available  in  220  VAC  mpm  voliage 
(except  (or  SL-11A) 


w 


SLSE 


LOW  PROFILE  POWER  SUPPLY 

Colors  CtHitinudus 

MODEL  Gray     Blaok    DulylAitipsI 


SL'IIA 
SL'IIR 
SL-ltS 

SL-ltR-RA 


7 
7 
7 
7 


mi* 

lAoips) 

11 
11 
11 
II 


Sin  fmi 

^  ^  7^  «  9^ 
4%«7    *9^ 


Shipping 
Wt.  (M.1 

12 
12 
12 
13 


RS  L  SERIES  . 


•  POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 

Contlnuujj  ICS* 

mm.  Duty  (Amps)  lAflps] 

RS-4L  3  4  Z%^m^Vk 

fiS-5L  4  5  3^A>^6Vbx7V4 


Size  am 

R  >  W  ^  Q 


WLltbs-l 

6 
7 


RM  SERIES 


MODEL  RM-35M 


•  19"  RACK  MOUNT  POWER  SUPPLIES 

Cofilinuout 
Duly  lAmps} 

9 

25 
37 
50 


MODEL 

RM'IZA 

RM-35A 

RM-50A 

RM-60A 

Separate  VoU  af*d  Amp  Meters 

RM'12M 
RM-35M 
RM-50M 
RM-60M 


9 
25 
37 
50 


ICS* 
lAmpst 
12 
35 
50 
55 

12 
35 
50 
55 


mi  [IN) 
H  X  W  X  D 

5V*x19x8V4 

5V4x19x12Vi 

5Vix  19x12% 

7  X  19  X  Wi 

5V*  X  19  X  8% 

5V*x  19x12^^ 

5V4  X  19  X  12*^ 

7  x  19  X  t2% 


Shlpfj!n§ 

wi  m\ 

16 
38 
50 
60 

16 
38 
50 
60 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS-3A 

RS-4A 

RS-5A 

RS-7A 

RS-7B 

RS-10A 

flS'l2A 

RS'12B 

RS-20A 

RS'35A 

RS-50A 
RS-70A 


Com 
Grav       BIkIi 


* 


CBiliiiuftii 
Dilf  (Aii|ii| 

2.5 

3 

4 

5 

5 

7.5 
9 
9 

ie 

25 

37 

57 


(Anps) 
3 
4 
5 
7 
7 
10 
12 
12 
20 
35 

50 

7D 


Si2t|lH| 

H  xW  xO 

3  X  4^A  X  5^Ai 

3^  X  S''^  X  9 

3'^  X  %%  X  Vk 

3^4  X  6'^  X  9 

4  X  7'^  X  10^-1 

4  X  7V?  X  lO^j 

4!^  X  8  X  9 
4  X  7'i^  X  10^4 

5  X  9  X  10'^ 
5x  It  X  11 

6  X  13^i  X  t1 

6  X  13V4  X  n\ 


SlipplDl 
Wt.  |llr) 

4 

5 
7 
9 

10 
11 
13 
13 
18 
27 

4a 

48 


RS-M  SERIES 


MODEL  RS-35M 


rnsEL 

SwHchable  vo(t  and  Amp  meter 
RS-12M 

Sepai  ate  volt  and  fmp  meters 

RS-ZOM 

R5-35M 

RS-50M 

RS-70M 


CtitiniMi 
Dllf  [Aa|t) 

9 

16 
2S 

37 

57 


ics- 

12 

20 

35 

50 
70 


SJii  |IH| 

II  X  w  X  e 

4'^  X  8  X  9 

5  X  9  X \m 
Sx  11  X  11 

6  X  13%i  X  11 

6  X  13V-  X  \2'k 


Shipflti 
Wt.  (llt.l 

13 

18 
27 

46 

48 


VS-M  AND  VRM'M  SERIES 


I 


MODEL  VS-35M 


Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjustable  ^lam  2-15  votts  «  Current  limit  adjustable  from  1.5  amps 
to  Full  load 

MflOEL 


VS-12W 
VS-20M 
VS'35M 
VS-50M 


Cittfltlit 

Ditf  lAapil 

@13.&V0C  @10VDC  @SVDC 

9          a  2 

16              9  4 

25             IS  7 

37             ZZ  10 


Variable  rack  mounl  power  supplies 
VRM-35M  25 

VRM-50M  37 


15 

n 


7 

to 


ICS' 
|Aipt| 

®i3-ev 

12 
20 
35 
50 


3S 
50 


Sizi  [IN) 
H  X  W  X  P 

4^A  X  fl  X  9 

5  X  9  X  10'^ 

5  X  11  X  11 

8x13^  x11 


5^A  X  19  X  12^ 

5%  X  19  X  12^ 


Slippiil 
WI.  (Ilij 

13 
20 
29 
46 


38 
50 


RS-S  SERIES 


I 


MODEL  RS-12S 


i 


Built  in  speaker 

MODEL  Gt3v  Bfaci 

RS'7S  •  . 

RS-10S  •  • 

RS-12S  •  • 
RS-20S 

SL-11S  •  • 


CintiDUiiit 
Dity  [kmfi\ 

5 
7.5 

9 

16 

7 


ICS' 
Awft 

7 

10 
12 
20 
11 


Sizt  ([i] 

H  X  W  xO 

4  X  7'*  X  10^ 

4  X  7^  X  10^ 

4%  X  8  X  9 
5  X  9  X  10'^ 

2^4  X  7%  X  9^^ 


Sllpplii 
Wt.  lib.) 

10 
12 
13 

18 

12 


'ICS— Intefmineflt  Commun^caiion  Sen^.ce  (50%  Duty  Cycle  Smm  on  5  mm.  ofJ) 
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change);  "+40  dB"  was  3.2  mV  (again,  a  20 
dB  change);  and  "-t-eo  dB"  was  23  mV  (a  17 
dB  change).  As  S-meters  go.  this  one  is  pret- 
ty accurate-  On  FM,  alt  bets  are  off.  "ST  re- 
quired -113  dBm  (0,5  ^V),  but  "S9"  was  only 
-102  dBm  (1.3  jiV),  a  change  of  only  11  dB 
for  an  indicated  8  "S"  points  difference  (which 
should  be  48  dB  or  so).  On  FM,  the  meter 
indicating  "+20  dB"  oniy  required  -97  dBm 
{5  dB  mn^re  than  "S9"},  and  ^+40  dB"  required 
-94  dBm  (only  3  dB  more  than  "+20").  S- 
meler  accuracy  can  be  useful  (even  on  FM) 
for  beam  steenng. 

The  receiver  in  the  TS-60S  is  top-notch. 
Not  only  did  I  make  bench  measurements  us- 
ing a  lab-standard  signal  generator,  but  I 
compared  the  rig  with  my  much  more  expen- 
sive Yaesu  FT-736R  and  its  6  meter  module. 
Results?  The  little  TS-60S  held  its  own  very 
well  against  the  full-sized,  base-station 
FT*736R.  There  was  almost  no  measurable 
difference  in  sensitivity  between  the  two.  and 
extremely  weak  signals  tuned  in  on  both 
sounded  about  the  same.  (I  used  the 
XE2UZL  beacon  In  Mexico,  wNch  operates 
around  the  clock  on  50.027  MHz,  as  a  QSB- 
free  standard.  When  I  turn  my  beam  to  null 
this  beacon,  it  becomes  a  very  steady  unwa- 
vering weak  signaip  just  above  the  noise.  It's  a 
great  reference  stgnail)  The  IF  filtering  in  the 
TS-60S  Is  certainly  adequate  (rated  2.2  kHz/ 
-6  dB  for  the  SSB  filter;  measured  at  2.189 
kHzy-6  dB),  but  more  amazing  Is  the  receiv- 
er's ability  to  resist  desensitization  from 
strong  oft-channel  signals. 

The  Author's  Experience 

I  ran  this  test:  I  nulled  the  XE2UZL  beacon 
until  it  was  almost  in  the  noise,  registering 
"SO"  on  the  meter,  and  barely  detectable. 
Then  I  introduced  a  signal  offset  by  tO  kHz, 
at  50.037  MHz.  from  my  signal  generator,  es- 
sentially in  parallel  with  the  antenna  connec- 
tion. I  had  to  adjust  the  generator's  level  to 
-24  dBm.  or  about  12  millivolts,  before  I  coutd 
detect  any  change  in  level  on  the  weak  bea- 


con. This  Is  a  difference  in  signal  strength  of 
more  than  105  dB.  and  the  12  millivolt  signal 
is  far  stronger  than  any  Tve  ever  come  across 
on  the  air,  including  from  stations  operating 
only  a  few  miles  away.  Older-generation  6 
meter  receivers  were  never  this  good.) 

The  receiver  is  also  almost  free  of  internal* 
ly-genera!ed  spurious  signals.  The  **oth0r 
Side"  of  the  JF  filter  "shadow"  signals  are 
greatly  attenuated,  and  any  very  strong  sig- 
nals occurring  outside  the  IF  passband  can 
likely  be  rejecteci  further  with  the  IF  SHIFT 
tuning  control,  which  works  welL 

OK.  already:  How  does  it  play  on  the  air? 
Like  a  champ!  As  I  mentioned.  I  borrowed  the 
radio  for  this  review.  After  playing  with  it  for 
one  day,  I  really  didn't  want  to  give  It  back. 
But  t  had  to^this  was  written  right  in  the  mid- 
dle of  the  peak  sporadic-E  season  (June)  and 
the  rig*s  owner.  KD6EQW.  was  chomping  at 
the  bit  to  get  back  on  the  air.  Chuck  uses  a 
Diamond  DP-GH62  collinear  vertical  base 
station  antenna  (vertically  polarized.  21'  laJl,  6 
dB  rated  gain)  at  about  25'  above  ground  with 
the  TS-60S  and  has  already  had  a  ball  with  it, 
working  E-skip  all  over  the  country  with  this 
nominai  antenna.  He  intends  to  also  use  it 
mobile,  with  either  a  Larson  5/8-wave  2  meter 
whip  (surprise — these  work  just  fine  as  a  1/4- 
wave  on  six)  or  an  M-Squared  "Sqloop"  hori- 
zontal* omnidirectional  antenna  on  his  truck, 
and  should  have  some  great  fun  doing  so. 

"Hwo  caveats  are  worth  mentioning:  First,  if 
you  are  measuring  your  vehicle  for  determin- 
ing where  and  how  to  mount  the  TS-6QS  be- 
fore actually  buying  one,  be  aware  that  Ken- 
wood's published  dimensions  need  clarifica- 
tion. Its  "depth"  specification  is  233mm,  which 
corresponds  to  about  9-5/32':  however,  the 
rig  is  really  10-5/S*  deep,  if  measured  from 
the  main  tuning  knob  to  the  rear  heat-sink 
fins.  Only  the  case  measures  233mm,  but 
you'll  need  more  space  than  this  for  the  rig. 
Second,  on  the  remote  chance  you'll  be  using 
the  rig  for  AM  work  (as  opposed  to  SSB),  be 
advised  this  is  not  a  great-sounding  AM  rig. 


Like  most  SSB  radios  using  "low-level"  modu- 
lation for  full-carrier  AM.  power  output  for 
AM  work  must  be  substantially  reduced  from 
the  SSB  peak  value,  and  even  then,  modula- 
tion Is  anything  but  "broadcast  quality/^  The 
TS-60S,  like  many  SSB  rigs  used  on  AM.  pro- 
duces "downwards  modulation,"  meaning  its 
output  power  actually  drops  down  on  modula- 
tion voice  peaks.  This  is  remedied  to  some 
degree  by  using  the  rig  in  the  "medium"  or 
"low"  power  settings,  where  it  runs  15W  or 
5W  output,  rather  than  the  full  20W  produced 
In  the  ""high"  setting.  Frankly,  there ^s  not  much 
AM  activity  on  6,  and  if  thafs  all  you  want  a 
rig  to  do,  a  less  expensive  choice  would  be 
an  oid  Gonset  GSO,  Clegg  Thor-V!,  or  some 
similar — if  ancient — high-level  modulated  AM 

rig. 

Six  meters  is  a  great  band.  It  offers  a  com- 
bination of  VHF  tropospheric  and  HF  iono- 
spheric propagation  and  might  be  the  only 
amateur  band  capable  of  producing  strong- 
signal  contacts  from  locals  direct-wave  to 
10,000-mile  F2-layer  DX  contacts,  with  lots  of 
useful  propagation  in  between-  WAS,  WAG, 
DXCG  are  all  possible  on  6  meters,  and 
maybe  WA2  will  be  someday,  too,  with  in- 
creased activity  and  the  return  of  a  solar  cy- 
cle peak.  Best  sporadic-E  "skip''  conditions 
occur  at  the  beginning  of  the  summer  and 
winter  seasons,  but  the  band  is  known  for 
producing  lots  of  "E-skip'  all  through  the 
months  of  June  and  July  (in  the  northern 
hemisphere).  There's  bound  to  be  local  FM 
simpiex  and  repeater  activity,  too,  in  most 
parts  of  the  country.  The  TS-60S  combines  a 
good  receiver  with  a  powerful  enough  trans- 
mitter to  work  most  anything  right  out  of  the 
box,  and  it  provides  an  amplifier  keying  circuit 
to  interface  with  an  outboard  high-powered 
amp  for  serious  QRO  (high  powered)  work. 
There  are  a  variety  of  power  amplifiers  now 
on  the  market,  both  solid-state  and  tube  type, 
as  well  as  some  excellent  6  meter  antennas, 
to  compliment  the  TS-60S  as  a  serious  base 
station  for  50  MHz  enthusiasts. 


NEWUi  COLOR 

SLOW  SCAN  TV 

for  the  Sound  BUsferl 


Now  smnH  and  r9^6rw  Slow 

$can  TV  witti  your  Sound' 

Blister  compaiib^le  soynd  cam 

irtFULLCOLORMI 


SlOV  SCAN  II 

Horn  copy  Slow  Scan  TV  Hn 

EWW),  wtih  your  S^um  BMttitr 

compatible  lound  card.  R#-bend 

pkltirvs  Ihxt  you  receive  f  Save 

as  .PCK  or  voc  filet, 

irSFUNSN 

OHIY  MO.OQ 


ADO  10  XMALYZER 

Analyse  those  audio  tignals  that 

fO\i  hear,  such  as  SSTV,  RTTY, 

AmtoT,  and  Packet  rvdki^,  Qopy 

live^  or  fmn  a  .VOC  ftl*. 

0NLY$39.9S 


nwijLjir^B  PC,  VGA  OU  %  4B0  -  35&  cttTDri,  end  Sound  BIsflarcDmp.  card. 
Shipping  $5  -  Overiaaa  lICli  ^  ^ttrwlaresidinlf  add  6.2S%  tm 

Harlan  Technologies   815-39S-2683 
5931  Atma  Dr.  -  Rockford,  Illinois  61108 


COAX-SEAt 


Tfc*  n-Miiii.»j  Eii.pi 


■  T  f»»1*J».ll 


I 


Tfre  Only  Material  That  Will  Adhere  to^ 
Polyviiiyi  or  Vmyt  Outer  Coax  Jackets  I 


Forms  around  ancl  seals 
odd-shaped  fmings 

Non-cijniaminatinfl  andnon- 

conductive. 

Wide  ainbient  tem^wsturf  rangs 

Stays  ilexitile  for  years  insuring 

moisture-prooi  connections. 
Reusable— -quick  discannecUan 
af^d  reselling  with  same  material. 
A  must  for  saiellite  TV- 
micro  wave  wo  rit. 
Hundreds  Qfu^es, 
McLstUfeproofsaJi  corvnections. 


COAX-SEAL  .  .  Thit 
.»^act-Ay«  miturlaf  it 
vnJnkimcfi  RonMl'T 

IPililJI  ttfiiM  M^titrs* 

tPTECliVE 

INlJtPEKSIVE 


CIRCLE  187  ON  READER  SEFIVICE  CARD 


EVERY LNB  AND  COAXIAL 
CONNECTOR  NEEDS  COAX-SEAL 

(jrial  packet  for  4  connectors- $1.00  ppd.^ 


UNIVERSAL  ELECTROriJCS.  INC. 

IgSS  Groves  Road,  Suite  12    Columbus.  OK  4323? 
Philiie  (614)  aEB^4fiPS  •  FAX  (CII)  «e6-12(}1 


CIRCLE  32  ON  READER  SEaVICE  CARb 


l 


O  A  tm  Amateur  Radio 
^P^lwl  Callsign  Database 

Find  Hams  quickly  and  easily  by  Callst-gfi  or  by 
Name.  Search  fi>r  a  specified  Cfty,  State,  or  Zip 
Code.  Print  wilb  standard  or  customized  outpul. 
Ideal  for  mailing  lists,  QSL  s  etc.  NEW  FOR  ^94, 
search  V}\ieT^  that  altow  you  to  specify  FIRST  NAMEt 
UCENSE  CLASS,  AGE.  ADDRESS,  of  CALL 
SUFFIX,  AREA,  OR  PREFIX, 

SAM  Option  files  irtdlude  County  Cross  Reference, 

Lmense  EKp^ration  Date,  FufI  Date  of  Birth, 

Previous  Calls  and  Date  First  Li^censed 

Requires  IBM  Compatible  PC,    17.S  MB  of  hard 
drive  space,  and  high^dansHy  floppy  drive. 

NOW  AVAILABLE  ON  CD-ROM 

Disic  Version  $39,95         CD-ROM        $39.95 

SAM  OPTIONS  $7  50  each 

Shipping  and  Handling  SS  DO 

RTSySTBMS,  INQ 

^^2^1  STEPHANIE  DRfVE,  HUi^SVlLLE,  At  35802 

1-aoa723-6a22  or  1-205-SS2-9292 

Vi&a  IUla%t#rCard  or  Orscover 
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ORDER  NOW  1-800  4  HOBBY  KITS  I    °np  ampurer 


!2  Meters 
223  MH2 

440  MHz 
€  Meters 


FX  50  kil  (6  Meiers? 

FX-Z23  hit  (1  1/4  Merefs)„ 
CFX  matcTitng  case  set,..,. 


FANTASTIC 
FM  TRANSCEIVERS 


nams«)r  IroalB  i»  nfoe  tanier  on  Fll  rig^  The  FX  is  ideal  kr  &Kack, 
portable  or  raobH;  THe  uncle  frequency  coverage  and  prograTtima&i^ 
re(»eatef  spHs  imlns  tie  FX  1^e  perfect  ng  fcf  Amatcui'.  CAP  or  MARS 
applicat^rts.  Pack6re«rs  realty  appredalc  me  dedicaied  packet  port. 

■TRUE-FW  signal  and  almosi  instani  T/R  5witchi.r>g.  HFgh  ^poed  partot? 
,..No  pfi?blBm.  Twelve  diode  programmed  chgnnefs.  5W  8F  ouipui. 
^ensijivo  dual  conversion  receiver  ar>d  proven  EASY  ass^smbly.  Why  pay 
mone  Icr  a  used  lorcign  r>g  when  you  can  have  one  AMERICAN  MADE 
(by  you}  lor  less,  ComeB  cmnpHeia  less  case  and  speaker  m^g.  Order 
our  maicliifig  case  and  knob  set  fair  Btai  pro  ki>ok. 

_„..S149.95     FX't46  kit  (2  Meters}„-„,„ _.S149.SS 

__.. SI 49.95     FX'440  hi  (3^4  Meters).......... , ..«^.Sie9.9€ 

S^-95     FX^^  1 .  COM/Yaestj  sTyte  speaker  mice S29.95 


For  a  slick  little  QRP  boost  use  one  of 
the  20  Wan  amplifiers.  Needs  only 
1^2-2  watls  of  drive  for  fuil  output, 
linear  lor  SSB.  AM  or  CW  opwralfoa. 
poiiver  MOSFETs  fOf  high  efftecicncy 
and  muhrstag^  low  pass  fiher  for  a 
clean  stgrtal.  8uitt-in  T/R  relay  Cof 
aufomatiiC  switching.  r\ins  on  12-15 
VOC  ar  2-4  amps.  Add  our  matching 
case  set  Tor  a  complete  station  look. 

Your  choice  of  bands ...S49.9& 

Specify  barxJ:  (OAMP^20.  30.  40,  80) 
CQAMP  Matchrig  case  set S14.95 


2  MTR  &  220  BOOSTER  AMPS 


Here's  a  greai  booster  (or  any  2  meter  or  220  MHz  hand-held  unit.  TTiese  power 
boosters  (iejiver  over  30  watte  of  output,  avowing  you  10  Kit  the  repeaLer  s  lult  qyielmg 
while  Hie  low  noise  preamp  remer+tatiJy  tfnprtjves  reception,  ftamsey  Electronics  has 
sold  Thousand  of  2  rneler  amp  kits,  but  riow  we  offer  compteteiy  wired  and  tested  2 
meter.  a&  wveti  as  220  MHi  unit^.  iBoth  have  all  bie  ie^tures  of  the  hig^-pftced 
boosie's  at  a  fraction  ot  tie  cost 
PA  10  2  MTfi  POWER  BOOSTER  (10  X  power  gain) 

Fufty  wired  H  lesiect ._„„.,„ , _ S99.9S 

PA-20  220MHz  POWER  BOOSTER  (8X  pov^ref  gain)  Fj«y  wired*  lesied.. S99.95 


SX-20  20  METER  SSB/CW  TRANSCEIVER 


FmaJly  a  handy  go  antyubh^re  rig  tnai  puts  Ihe 
tun  bsck  ntd  ham  rBt^  Hoa  atxiut  \ho  DDS 
synthe^LEftr  tiiat  tunes  m  ID  Hz  $tep£  witli 
exceptionally  lowr  iio«se  for  weak  signal 
reception.  Or,  how  about  me  tw^-tfi  la^oc  CW 
kdyer  rP^ai  has  a  digitBl  readout  of  your  CW 
speed.  Perky  10  watt  RF  output  [\hal'$  only 
1 1/2S  units  below  a  i  OO  wafl  rig!)  can  be  tuned 
down  for  iruo  QRP  operalion.  Included  with  the 
SX-20  is  tho  hand  mike  with  handy  UP/DOWN 
buttons  for  remote  turning  o!  the  ng  wtiile  driving 
—  or  ink'mQ  —  or  boating.  Availa^e  in  t^h  fuBy 
assembled  and  fun  to  buid  kit  furm.  you'l  fncT 
tvltfie  SX-H)  wfl  tiecoma  your  tevonte  rig. 
SK'20  20  metef  SS&CW  Transceiver. 

fully  wired.  1  yr.  wftfifliity ....,„..„,., S4 29-95 


SX'20  20  meter  SSE.'CW  Tfan&cerver  lOl  Fdnti- 
Optional  CW  Aiidio  Fdler  SXCWN  WT 


.S49.95         Ki1..,...„ ^ S39  9S 


Miniature 
SPEAKER-MiKE 


Fils  icom. 
Yaesu,  A^inco. 
Ramsey  and 
Radio  Shactc 
ngs!  ioolur>g  lor 
a  handy  htlle 
speaker  miKe  lo 
compliment 
your  FX  trans- 
ceiver or  olher 
ICOM  si^le 
handie  ialki«7 
The  Ramsey 
^-1  ^leater-mice  is  a  beauty.  ITs  only  i  1^2" 
wide  by  2  t  ?  Inches  high  and  has  a  ha^  cip 
on  the  back  so  you  cai^  easily  dip  tt  to  your 
lapej  Of  shfft  Its  small  internal  speaker  isn'f 
going  10  break  any  eardrums  t^ut  is  very  clear 
and  haa  pi  only  of  pop  to  be  heard  when  worn. 
There's  even  a  jack  on  the  mike  so  when  you 
plu^  H  in.  you  sjitl  have  lf>G  use  of  the  &jpeQk^ 
lack  from  your  radio.  Fits  all  Radio  Shack. 
ICOU  Yaesu  Ahioe  and  Ramsey  r^gs, 
&iM-7  Mir^hSpeaker  mice. 
Fully  a«*mbted S24  95 


CW  KEYER 


Send  perc::t  CVv'  Microprocessor  koyor  features  <  programmable 
memories  of  up  to  2€  words  eadh.  Iambic  k^ing,  dot-dash  memory, 
variable  ^wod  fTorn  3-60  WPM^  ai^ustaAie  sidetor>e.  keying  to  any  ng 
and  tuly  RFI  pfoof  EAROM  memory  hee^  messages  up  to  100  yean  - 
you'M  go  sitern  tMHore  me  key'  indudes  buM-m  toudi  pai^^dies  or  use 
your  own.  Easy  assembly  and  matdiing  case  set  available  for  a  racs 
stabon  look. 

C W  700  Micro  key c r  kf t S69,95    M K  Matchirtg  case  sel SI  4 .95 

CW'700WT  Assembled  CW-7qOand  case S119.95 


ACTIVE  ANTENNA 


Cfamped  *or  space?  Gel  longwise  performance  with  this  desktop 
antenna.  Property  de&igpcd  umt  has  dual  HF  arxJ  VHF  drcurtry  artd 
bukll'iji  wtup  antervia,  as  we4  as  ext&maJ  gack.  HF  gam  control  arid  9V 
o[>cration  makes  umt  ideaf  fo*  SWis,  traveling  hains  or  scanotr  bufts 
wrto  need  hotter  r&cepbon.  Tr^  matching  case  ai^KJ  knod  sei  gives  \f^ 
uAit  a  hundred  dollar  took! 
AA  7Kit S2S.95    Matching  caso  &.  knobsei.  CAA..St4.95 

^ * fc^_^ B r    ll^  J  ■ I  ■  ^^    -   — '■ ^-I 


SHORTWAVE 
RECEIVER 


T^. 


AIRCRAFT  RECEIVER 


Hear  excUmg  aircraft 
corrVTHinust^on'S— p^k  up  p^n^ 
up  to  100  mies  away!  Rfioetves 
110-136  MHz  AM  ajr  band. 
smooth  varactor  tuning  supcrhet 
wiihi  AGC.  ceramic  filTer,  adjustable  squelch,  excellent  scrtsitrvity  and 
lots  ol  speaker  volume.  Runs  on  9V  ballcry.  Great  lor  air  shows  or 
Just  hanging  around  the  airport!  Nevif  30- page  manual  details  pilot  talk, 
100.  Add  case  set  for  "pro'  look. 

Malctiing  case  set.  CAR ™„... Si 4.95 


Fantaslic  receiver  itiat  captures  \he  wodd 
w^ith  just  a  12^  antenna!  Can  receive  any  2 
MH£  portion  from  4-11  MHz,  True 
superhot.  has  smooth  varactor  tuning. 
AGC.  RF  gam  control,  plenty  ol  speaker 
volume  and  runs  on  a  9V  battery. 
Fasanatmg  ScouL  school  or  cM}  prefect 
provides  hours  o*  iun  fof  even  me  rrost 
serious  OXer  For  th*  car.  consider  our 
shortwave  converter  Two  sw^tchab^s 
bands  (in  3-22  MH;  range),  each  1  lAHz 
wide— tunable  m  your  car  radro  dial.  Add 
some  interest  to  your  driv  e  ti  ome! 

Shortwave  receiver  kit,  Sf^l  _.„„..  $25.95 

ShortiiiawtOanwefterlutSCl $27.95 

Maiding  esse  sef  for  Sf^l .  C5R    St4  95 
Malchmg  case  set  for  SO,  CSC  ...SI4.9S 


2M 
POWER  AMP 


Easy  to  buiFd  power  amp  has  B  times 
power  gain.  tW  -n,  8W  out,  2W  in,  t6W 
out,  SW  is  for  40VV  out,  Same  amp  as 
featured  in  many  ham  magazino  articles. 
Complete  with  aH  parts,  less  ca&e  and  T- 

Rrc^y 

PA-1.40Wpwt  aflip  kiL^....„.....  S34.S5 

TR-1 .  RF  sensed  T  R  relay  k  i      Si  4M 


MORE 

KITS 

NEXT 

MONTH'S 

ISSUE 


2WAY  RADIO 
SERVICE 
MONITOR 


COM-3-  the  wortd's  most  popular 
igw-cost  service  monitor  For 
shops  big  or  small.  Hie  COM-3 
defers  advanced  capabiHies 
for  a  famast»c  price— and  our 
ne«  lease  pr^o^m  attows  you  lo  own  a  CQM-3  for  le»  than 
53.00  a  ctaiy.  Frahires '  Dved  entry  keytx>ard  witfi  prograrnmab^ 
memory  *  Audfo  &  iransmijier  (requency  courdef  •  LED  bar  graph 
trequer>cy^eftor  deviation  display  *  0.1-10.000  fiV  output  tevc!i  • 
High  receive  sensitivity,  less  Ihan  5  nV  •  100  kHz  to  999  939S 
MHz  •  Continuous  fiequer^cy  coverage  •  Transmil  pfolecllon.  up 
to  too  walls*  CTS tone  encoder  ■  1  KHi  andejderna]  modulatlorL 
COM-3  2  Way  Fladio  Service  Monrtor 52995,00 


FOXHUNT  HEADQUARTERS 


Loi^e  hidder'  cc  unkrxjwn  transfri!lof&  last  The  Foihound  directicn 
findef  corwiects  to  the  antenna  and  speaker  jack  on  arry  racio  reoet^^ef , 
AM  or  FW  from  t  MHz  to  1  GHi.  The  antenna  (a  pair  of  drpole 
lelescopic  wtipsj  Is  rotated  unlif  the  Mull  m«ler  sf>Dws  a  rrinimum.  A 
^m  of  LEDs  indicate  lo  lurn  Left  or  Flight.  The  Foj^hound  is  ideal  to  i^e 
v.ii!-.  a  walkie-talkie  ii  you  wish  to  transinit,  go  ahead,  a  built-in  T/R 
switch  senses  anv  transmitted  RF  an6  switches  insol'l  out  of  circull  white 
ypu  ^k.  K  doesn  i  get  any  easis^  l^iai  IfisI  We  provde  alt  parts  ei^cept  lor  a  bw  feet  of  1/?  inch 
PVC  pipe  mriwirfitu  at  any  haf^wsr  e  siors  ^  a  doOar  or  twro  Add  ou  maic^  case  set  lor  a 
axT^kHB  Mlifid  urii.  Be  the  one  ii»ih  the  ajigwcrs.  wn  tias«  Wmsi¥M&  tu»&  and  track  down 


tpse  Binmeis.  youli  do  t  il^h  yptr  l^riiound. 


Add  some  fun  to  your  cM>  e^^nn  by  haymg  a  transmitter  hunL*  FoiihtJiitig  ts  a  craze  sweeping  ffM 
natHsn.  but  tmrvf  clubs  are  m^ng  oot  on  tfke  ad  ion  because  they  lack  the  expertise  or  lime  lo 
devetop  ir^ir  own  toxhunt  Iransmitter  We  set  one  of  our  most  devious  and  sneaJty  engineers  lo  the 
ta^k  of  desi^ninQ  an  easy  to  build  And  u^ci.  yet  highly  capable  Foxhuni  iransmitier.  A  snazzy 
microprocessor  conlroll^jr  has  both  pic  set  acrd  progiamrratile  transmission  characteristtcs  allowing 
you  to  taisly  sel  M  dittkcuRy  bvel  Irom  Ijcginne?'  to  "know- it' a B"*  Tht  SlyFo^,  FHT-1,  is  crystil 
centri^is^  m  the  2  meter  band  (crystal  lor  146.52  induded)  wrth  a  power  ouipul  of  S  walls  Ihal  ts 
ad|[iJSEabk>  by  the  oomro^ier  The  ^ansmitcf  is  piogramrned  to  10  in  CW  or  add  ou  voice  option  if 
you  reaty  wart  lo  aggovate  the  troops  ^  ~Ha  ha.  you  can}  fud  m&r  Join  tf>e  ^.  gel  rid  of  those 
stLjffy  old  meetings  and  pcnics  have  a  loi^iunc' 

DF-t  Ftwhouxl  direction  hnder  kit ... SS9.9S    CD<=  Matching  case  set  tof  DF-I  ....S14.9S 

FHTT  SfyFoK  FoxHunl  iransmrtter  kil  Si 29.95     FHlOl  Voce  10  oplioft . $29.95 

CFHT  Heavy  duty  rnetal  rnatchiiig  case  set  for  FK  T-i „.. S29-95 


PACKET  RADIO 


Two  new  versions  are  available  fof  Ihe  Comniodoit  94  (P-64A}  or  the  filiA  PC  (P4BM}.  £asy  as- 
semtiy  NO  TUNHO'  Indudes  FREE  disk  software  PC  Board  and  Fun  Oocurfientation.  Kl  lomi. 
P-64A  „ ^..  $S9.9S     P'IBM _^.. JS&A5    CASE  CFK.^. 812.95 


STEREO  FM 
TRANSMITTER 


Run  your  own  Stereo  FM  radio  station! 
Transmits  a  stable  signal  in  the  Q8-10e 
MHz  FM  broadcast  band  up  to  it  mite. 
Detailed  rr^nual  provides  fielpM  ir^o  on 
FCC  regs.  antenna  ideas  arfd  range  to 
eiped  Laiest  design  features  ad|[ustab^ 
Jine  level  inputs^  pre^-emphasis  and 
crystal  oontfolled  subcarrier  Connects  to 
any  CD  or  tape  pfayer,  mike  mixer  or 
radio.  IncEudas  Iree  tuning  tool  loo!  For  a 
pro  look  add  our  malchirg  case  Set  with 
Dn-t>oard  whip  antenna 
FM-10ASter^  transmitter  kct  .  534.9S 
CFM  Case.nihip  ani  sel  ..^-....,  S14.95 


SPEECH 
SCRAMBLER 


Descramble  mosl  scramble  systems  hoard  on 
your  scanner  radio  or  sel  up  youf  own 
scambFed  communication  system  over  the 
phone  0/  radio  Latest  3rd  generation  IC  is 
used  lor  lantastc  audK}  Qualrty  -  equivalent  to 
over  30  op-amps  ar^d  itiiiers'  Crystal 
contfo^ed  h(  crystaJ  dear  sound  w^  a  budt-in 
2  wall  auck)  amp  for  (firect  odio  hook-up  For 
scramble  systerr^.  eacti  us£r  has  a  unit  lor  kiV 
duplex  operation.  Communcato  in  pnvacy  with 
the  SS-70.  Add  our  case  set  for  a  Nne 
professional  finish. 

SS-"'G  Scrambter/descrambterkit  S39.95 
CsSD  match ing  case  seL„.,„.„...  S14.9S 
SS'TOWT  Assembled 
SS-70  arK3  case  set  S79,95 


MICRO-MIKE 


Wortd's  smallest  FM  wireless  mike. 
Smaller  |h<gn  a  sugur  cube  -  including 
battery  and  iTjike  Two  sets  of  SMT 
parls  supplied  in  case  you  are  clumsy! 
Terhlic  audio  pick-up  (pin  drop  at  B  It} 
and  (ransmrt  range  Of  300  R  We  include 
the  Oatte^  (walcfi  style},  etectr^;!  nuke 
and  iv^n  a  tunini^tooM  Be  a  JacHS 
Bond  and  learn  SMT  tOD> 
FM'5  Micro  mike  kit....^^t0u96 


CRYSTAL  RADIO 


Reltve  the  radio  past  with  a  crystal  set  like  your 

grandfather  built,  uses  genuine  Galena  crystal  and 
catwhisker.  Several  different  types  of  radios  are  built, 
Inciuding  standard  AM  broadcast,  shortwave  and 
even  WW  il  foxhole  style  To  compare  modern 
semi  Conduct  01"  detectors,  we  include  a  diode  for 
conipa/ESon  No  solderlna  rei^ujred  and  we  even  give 
antenna  ideas.  Radio  for  free,  gel  it  now  before 
(^mon  taxes  it? 
CSl  Crystal  set  kl ,.S19.95 


DR.  NI-CAD  CONDITIONER/FAST  CHARGER 


Quit  spending  big  buckt  for  replacement  battery  packs,  rejuvenate  and  condiiion  your  bafleries 
for  peak  capacity.  Advanced  circuitry  tias  optimized  discbarge  before  charge  to  elimiriale 
memory  effect  a^  to  condibon  batteries  that  have  been  poorly  cared  foi'  m  |t>e  past.  Oiick 
charge  rapKfiy  bnngs  battery  to  fiil  diarge  m  less  fKfl  on  houriust  15  mimnes  for  some  types! 
And  "lop-cjiT  charge  mode  squeeies  eveiy  tast  bil  of  energy  into  each  ceD  lor  tf^  absciute  most 
capacity  S  Mich-mode  regulator  compote  constant  aMrem  ctarge  wMe  beirtg  morj^ic^ed  by  a 
negabve  defta-V  system  v^\  cuts  off  the  tasi  charge  m  flie  enact  point  at  W  charge  baften^ 
are  charged,  not  cooked'  Charges  ^4iCads  (X  HtJtH  packs  from  2  to  10  ceKs  {easiy  expanded} 
and  current  capacities  up  to  10  Amp-hours.  Runs  on  12  to  15  VDC.  Quit  cooKing  your  batteries, 
buying  new  packs,  waiting  hours  for  recharge,  get  a  Dr.  l^l-Cad  todays  Available  in  money 
savirrg  kil  torm  or  wired  and  tested  with  case  at  a  special  pricen  Kit  builders:  add  our  niaiching 
case  set  for  a  snazzy  linish. 
DN-1  Dr  Ni-Cad  condHioner/fas!  charger  kit. ....^„........,„..........„.. ......... ....,,...849.95 

CON  Matching  case  set ..^ ..„..„,.... „,.S14.95 

J-IWT  Fuiy  assembled  Dr.  N^Cad  wnhcase „......, ,„..SfiS.f5 


MINI  KITS 


Ramsey  carries  a  complete  line  of  Eow  cost, 
easy  to  build,  easy  to  use  lunctionaj  kits  that 
can  be  used  alone  or  as  building  blocks  in 
larger  more  corrtpIeK  designs  Mini-kits  ineludo 
audio  amps,  lone  decoders.  VOX  switches. 
timers,  audio  alarms.  no<5e-ms iters  and  even 
Shockir>g  kits!  Cal  lor  ottr  free  calateguel 


iJtdjjuu: 


ORDERS  CALL  1-800-4  HOBBY  KITS  (446-2295)  ORDERS  ONLY 
TECH/OROER/INFO  (716)924-4560  FAX  {716)924-4555 

TERMS^  Satisfactkin  gMaranta^d.  Est^mino'  for  tO  days,  it  not  pleased  roturn  in  original  term 
lor  refund,  Add  S4.9S  for  shipping,  hnndUng  -ind  In^uranefi  For  lo^el^n  oHpr*  add  ?0%  te>t 
surface  mail  COD  fU  S  orty)  add  £5  00.  Orders  under  S20  odd  S3.00  WV  rosidents  add  7% 
sat«5  tax.  SO^day  {urti  warranry  ^J^r^  kit  pans  1 -year  parts  &  Idl^or  vvarmniy  on  miv^d  uniit 


RAMSEY  ELECTRONICS,  INC  793  CANNING  PARKWAY  VICTOR  NY  14554 


CIRCLE  34  ON  FIEADER  SEVfCE  CARD 


Number  6  or>  your  Feedback  card 


440-450  MHz 
Omnidirectional  Antenna 

Build  this  UfHFbase  or  repeater  antenna  for  less  than  10  bucks! 


by  Marty  Gammel  KA0NAN 


Rccemiy  I  was  asked  lo  rebuild  a  UHF 
repeater  amenna  that  was  given  to  a 
friend  of  mine.  The  design  was  not  one 
Lhat  I  was  familiar  with^  but  I  did  rebuild 
the  repeater  antenna  wtih  the  same 
design  ihai  was  in  the  PVC  shelL  The       f^ 
previous  owner  had  forgotten  lo  use 
the  959c  vcSociiy  factor  when  liguring 
out  his  lengths.  It  matched  in  free 
space,  but  was  21  MHz  off  when  in- 
stalled  in  the  PVC  antenna  housing,  I 
had  to  make  all  new^  parts  to  bring  the 
antenna  down  into  the  70cm  ham     — 
band.  Thai  repeater  is  on  ihe  air  and 
working  jusi  One  now. 

After  rebuilding  that  antenna,  I  decided 
to  try  my  hand  at  building  a  cleanly  de- 
signed antenna  wiih  enough  aain  for  base 


station  or  repeater  use*  about  5  dB,  The 
new  antenna  had  to  be  weatherproof,  com- 
pact, easy  ta  mount,  and  easy  to  build  with 
common  tools.  The  design  I  sellied  on  was 


Once  you  have  gathered  together 

all  the  needed  materials^  you 
should  have  a  completed^  tuned 
antenna  in  a  couple  of  hours/' 


one  that  t  had  built  for  2  meters  years  ago. 
A  20-year-old  ARRL  Handbook  was  the 
source  of  the  design  [  wanted  lo  rework: 
three  half  waves  in  phase,  using  a  hatf- 
wave  52-ohm  phasing  section  of  coax,  ! 
wanted  to  encase  this  in  PVC  pipe  lo 
maintain  a  stable  environment. 


Phoio  A.  Sq{teeze  the  copper  tubing  ends  to- 
gether and  insert  them  thmugh  the  center 
opening  of  the  "T*'  fining. 
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Parts 

To  make  this  antenna  you  will  need 
some  1-1/2"  i.d,  schedule  40  PVC  pipe, 
two  "tee"  fittings,  two  end  caps,  some  low- 
_  loss  RG-8  or  RC-213  coax,  and  some 
3/16"  copper  lubing.  You  may  also 
want  lo  use  some  styrofoam  (see  lext 
below), 

I  found  it  would  be  necessary  lo  en- 
close the  antenna  in  PVC,  based  upon 
my  experience  with  my  2  meter  ver- 
sion of  this  antenna  years  ago.  The 
^  copper  had  turned  almost  black  from 
chimney  gases  and  exposure  to  ihe 
weather.  Also,  the  lower  section  of  the 
copper  had  split  from  moisture  refrcczing 
during  a  cold,  wet  winter. 

Once  you  have  gathered  together  all  the 
needed  materials,  you  should  have  a 
completed,  tuned  antenna  in  a  couple  of 
hours. 


12' 


12' 


Feed  point 


i'  Po**il  point 


3/4"  (liiHide  Meoiiurenieiitji 
Tolal  L^nglh  Of  3/16*  Copper  Tubing  b  36-374" 

Alt  PVC  ij^  1-1/2"  liii^itle  DiQineler 
12"  PVC  12"  PVC 

I 


18"  P\  C 


1/2"  X  2"  N*>lLh  For  Coax 


PVC  nr  Fillmg 


U 


PVC  Enii  Cup 

D  O 


PVC   T"  Filling  Cut  In  llnir^Sei^  Ipxlj 


u 


Figure  L  440-450  MHz  PVC  base  or  repealer  antenna. 


£\ 


KITTY  SAYS:  WE  ARE  OPEN  7  DAYS  A  WEEK 
Saturday  10-5pm/Sunday  11-4  pm 
Monday-Friday  9  to  6:00  PM 
Come  to  Barry*5  for  the  best  buys  in  town 


For  the  best  buys  in  town  calk 
212-925-7000 

Los  Preclos  Mas  Bajos  en  Nyeva  York 

WE  SHIP  WORLDWIDE! 

Export  orders  expedited. 

KMITtA,  R72A,  R100,  R7O00A,  fl7lOOA.  R9000A, 
IC'T2S.  728.  72g,  735,  737,  765,  7B1.  IC229H, 
(C3230A,  tC90l A,  GPS  Beceiv^r:  GP'22 


Wherever  1  go,  I  take  my  radio. 

Specialist  m  RADIOS; 

Business  marine  aviation, 

ham  radios  and  scanners. 


I        STAJ 


COITTACT  US  FOH  TUB  LATEST  IN 

BU^NE&S  AHC  HAt^  RADIOS. 

SHORTWAVE  RECEfV£HS  « 

SCANNEI%Sl  motorola.  VAtSU. 

ICOU.  KENWOOa  ALMCC, 

STANDARD.  liAXOH.  RELH.  BEMCU 

KING.  30NV,  SANGEAft. 


tJlir/  III  ■' 


^W 


u 


KENWOOD 


YAESU  Ham  and  Business  Radios" 

FT-767GX,  FT-890,  FT-747GX,  FT-990,  FRG-8800, 
FRG-100B  FT-736R,  l=T-1000O,  FT-416/816,  FT-530, 
Fr-5200,  FT-240a,  FT-470,  FT-530-  FT-41 1 E 


oooz,     — 


O 

ICOM 


AHTBmAS 

ArS  AES  CusTiCraft  Hy^Gaffi. 
HiisSer,  Kill.  METZ.  UrbiA. 
MODUBtOX.  TONNA,  Burtemut 

MMltkBand 


YAESU 

FT-23«/26n^ 

FT41l£-ei1*5T1 

FTH>200S/700e 


"TS-50S",  TS450S/AT,  FI-5000,  TS-BSOS, 
HI  241/A/441  A,  in-7b-\K  Kenwood  Sefvlc^ 
ft^Wif,  TSt40S.  TS690S,  HZ*1,  TS-TSOA, 
TS&S0SO,  TH-7BA.  HiSB/MA.  TM-WIA* 
TM-741A,  TM-732A.  TM-641  A,  T1W-742A. 


MARJWE  RADIOS 
ICOM  M7.  Mt  1 ,  M56,  M700TY,  WBOO 

AVIATtOH  PORTABLE  ICOM  A'21 
MOTOROUX    MARINE     KJNGKX99 


AOR: 
wo,  1000. 
190Q.  2S00, 

ICOW: 

R-1.  moo, 
Rniso. 

RQOOO 

Bearcat 


iJyfT.PnDducti 


ijn«#r  Amplifier 
Am^rrtron  Pcom  Kenwood.  Yaesu 


ICOM 

IC2/3/4SAT 

IC02AT/^2SRA 

(C2/4GAT/24AT 

IC-A21/U16 


ICOM  Uifi,  Hi6.  Vim,  if400 
UAXO**.  UOTOftOtA, 
YAESLi   nH?QOQ/7Q0e 
UNJDCN.  REGEl^V,  KWG„ 
MARINE  ICOM  M7,  MS6.  IVf7CiO 
AVIATION  ICOM:  A21  A200  H.T  .  TAD 


JjlB 


Telephone  Autopatch 

Paiches  telephone  caite  from  your 
radio  to  phone  lirw.  Great  for  mak- 
ing and  receiving  phone  calls 
where  Ihere  are  no  phone  lines. 
Simple  to  use.  Write  of  isx  for 
inquires. 

Simplei^p  semi-duplex,  full  duplex. 
CES  a  CSf  Models  slocked:  SDf- 
50.  PPV.  CS700/800/900  etc.  Our 
service  La&  will  wire  in  systems  lor 
you  il  requested. 


Save  money  on  batteries. 
Ask  for  Special  Prices. 


ICW2A 

W2IAI 

P2AT/4AT 


lC4f16rtJ16 
t<^lA 


HOTOROUMOUS 


IH-IBA 


FT'S30 


Shortwave  Receivers 

•SONY*GRUNDIG 
•  SANGEAN  •  ICOM 

Call  212-925-7000 

SatellitG  telephone  in  suitcase 
for  worldwide  use.  WRITE. 


Computer  Interfaces 
Stocked;  i,if=J-1270B. 
MFJ-t274.  MFJ-1224,  AEA 
PK-ee,  MFJ-127@T,  PK-900.  PK'232 
MBX  W/FAX,  DRSI  PRODUCTS 
DSP  2232 


Antenna  Tuners: 

MFJ,  AEA  AT-300, 

ICOM.  KENWOOD. 

YAESU- 


COyHERCIAL 

AMAH 

REPEATStS 

STOCKED. 

WRITE  FOB 

QUOTES 


KantrDnics 

*CAMPLUS,  KPCS/a^-fl. 
KPC24O0.  SUPEft  FAX  II, 
KPCIV.D^&ipn.  CH- 
ID, «!£. 


MFJ-g89C 
8LSH,  AT300,elC. 


Covercrafl/Coaxseal  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


ALINCO  DJ580T,  1 
4601, 180T,  F1TH, 


20T,  162T, 
DR570T,  etc. 


Telephone  scrambfers 

fof  c«liirlar  and  regular 

phones,  $299,0^ each 


CAR  StvnK  with 

ShcrtHiAve 
PhHIips  DC-777  «  £499.95 


Wide  seleclkjn  ol  SW  &.  Amattur 
Publications 


BtRD  Wattmetef^  A 
Eiiemcrkts  In  Slock 


ANTENNAS: 
AfAJMp^^DelU. 


(144,  220,  440 
MHz),  Isoloop^ 


EIMAC 

3-aoaz 

572B.6JS6C 

12BY7A& 

6146B 

BIRD 
attmeters  & 

Elements 
In  Stock 


MOTOROLA  AUTHORIZED  DEALER 

KACHINA  COMMUNICATIOKS  DEALER 

AUTHORIZED       amplifiers 
DEALER  ^^9^^^^- 

SONY     ^^ 

Shortwave  Radios  Stocked'^  ®^**"^ 

DIGITAL  FREQUENCE  COUNTIBS 

OPTOELECTRONICS  modei  1300  H/A.  0-1300MHr 

2300,  2210  H,  O2200  MHz,  2fiOOH,  UTC-3000, 2810 


Radios  for  Business, 
Gov't,  2-way,  etc. 
Stocked  &  Serviced, 

Call  for  Great  Prices! 


COW£TA.NTEJiNAS 
STOCKED 


HEIL 

EQUIPMENT 
IN  STOCK 


Long-range  Wiretess 
Telephone  for  export  in  stock 


BENCHER  PADDLES 

BALUNS  low  pass  FILTERS 

IN  STOCK 


MIRAGE/RFC  Amplifiers 

ASTRON  POWER  SUPPLIES 

Balden  Wire  &  Cable,  Intl  Wire 

OPTO  KEYERS  STOCKED 


3TANDARD- 


Hy-Gajn  Towers 
will  be  shipped 
direct  to  you 
FFIEEof 
shippir>9  cost. 


JRC  Short-wave  radios 

JST13S,  NRD-535D 

Ameritrofi  Amplifiers 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORR,  540  BROADWAY.  NEW  YORK,  NY  10012iF]v^Bux:ss?*oRTHOf  CAWs^.B£TWEfflSPR!^l3&PRl^C£STJ 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


I  PI 


''AquI  Se  IHabla  Espanol' 

BARRY  INTERMATIONAL 

FAX  212-925-7001   Phone  212-925-7000 

For  Orders  Call  1-800-990-2929 

Monday  Friday  9  A.M  to  6:00  R.M. 
Saturday  10-  5pm  /Sunday  1 1-  2pnt 

IRT/LEX-"SpfJt>9  St.  Station".   Subways:   BMT- 
'*Phnce  SL  Stalioo".  IND-"F"  Tram-Bwy  Slaiion** 
Bus:  Broadway  jm  to  Spring  St.  Ram  9th  SL/6th  Ave. 
Station. 


COAfUERClAL  RADIOS 

STOCKED:  iCOM,  Motoro- 
la. MAXON.  Standard, 
Yaesu  We  s&rw  muntci- 
palfties.  txjsiness^a,  Civil 
Defense,  «ic.  Portables, 
mobiles.  bas&Si  re- 
paaiers... 


ALL 
SALES 

FINAL 


We  Slock:  AEA.  Alinco.  Ameco,  Amerltron;  Antenna  Specialist,  ARHL. 
Astatic.  Astran.  B&K.  Belden,  Benctier,  Bird.  Butternut.  CES.  Cushcran 
Daiwa^  Elmac^  Henry,  Heil.  Hustler,  Hy-Gain,  Icom,  KLM,  Kantronics, 
Kenwood,  Larsen,  Maxon,  MFJ.  Miraga,  Motorola,  Wye.  Palomar,  RF 
Prodycts.  Shy  re.  Standard .  TUBES.  Unid#n.  Yaesu,  Vibroflex,  Ouplexers. 
Repeaters.  Scanners.  Radio  Publicatiorts 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATlOllS  SYSTEMS 
HAM  DEALER  INOUtBES  INVITED    PHONE  JN  YOUR  OflOER  &  BE  REIMSU^SED 

COMMtRClAL  RAOIOS  stook«4  A  ••rvlc«d  on  prsmf ■••, 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Ord«r«  Shlpi>*cl  tmm«dlatftly. 


TecHnk:9i  help  offered  upon  purchase 


FAX:  212-925-7001 


CIRCLE  41  Oft  e£ADER  SESVICE  CARD 


Phmo  B.  Once  the  nibing  is  inside  ti}e  *^T"  fining,  siraighien  t(  oui  to  make  it  look  Hke  an 
antenna. 


Photo  C  Use  coax  to  make  the  phasing  section. 


Making  the  AnU'tina 

First.  1  cut  all  Ihe  needed  pieces  of  the  1- 
J/2"  PVC  pipe  10  length  with  a  hacksaw. 
Cut  two  pieces  12"  long  tor  the  vertical  sec- 
lions,  and  one  piece  about  18"  long  for  the 
horizontal  section  thai  houses  the  tunins 
stub. 

After  cutting  the  PVC  pipe*  smooth  out 
the  rough  edges  with  sandpaper  to  help 
make  the  assembly  process  easier 

Now  comes  the  important  pan!  Decide 
on  the  portion  of  the  420  to  450  MH/  band 
on  which  you  want  to  operate.  I  chose  438- 
450  MHz  for  the  repeater  and  simplex  area 
of  the  band.  When  vou  enclose  an  antenna 

m 

in  PVC  pipe,  you  musi  figure  in  the  veloci- 
ty factor  of  PVC  pipe,  95%,  into  the  formu- 
la. This  meant  that  f  needed  36-3/4"  of  cop- 
per tubing.  This  was  determined  by  tjsing 
the  formula  for  a  half  wave  found  in  any 
ARRL  Handbook:  468  divided  by  the  fre- 
quency In  MHz  =  the  length.  Then  you 
must  allow  for  the  PVC  pipe  by  using  the 
95%  velocity  factor,  468AFj,,h^  x  0.95  - 
final  length. 

Figure  I  shows  the  proper  lengths  and 
configuriUion  to  bend  the  3/16"  copper  tub- 
ing to  make  it  radiate  properly,  Use  a  vise  if 
you  have  access  to  one  to  get  nice  square, 
accurate  bends.  The  first  section  is  12" 
long,  then  a  90-degree  bend,  then  a  6" 
length,  then  another  90-degree  bend.  Allow 
3/4*'  spacing  on  the  tuning  stub  at  the  center 
of  the  antenna.  You  are  now  halfway  done 
with  the  bending  process.  Bend  the  other 


half  of  the  tubing  to  match  the  first  half  of 
Che  antenna. 

Squeeze  the  tubing  ends  together  and  in- 
sert them  through  the  center  opening  of  the 
'T*'  fitting  (sec  Photo  A),  Once  the  tubing 
is  inside  the  'T"  fitting*  you  can  straighten 
the  tubing  out  to  make  it  look  like  an  anten- 
na again,  as  in  Photo  B.  The  copper  tubing 
does  not  have  to  be  pjcrfecily  straight. 

Now  make  a  phasing  section  of  52-ohm 
coax,  again  using  the  correct  veiocity  factor 
for  your  coax.  Using  RG-8  foam  coax,  with 
a  velocity  factor  of  80%,  meant  that  I  need- 
ed a  piece  10"  long.  Other  types  of  RG-8  or 
RG-213  have  different  velocity  factors; 
some  use  66%  or  78%,  so  check  your 
ARRL  Handbook  to  determine  which  one  is 
correct  for  your  coax. 

Attach  the  phasing  section  to  the  coax  by 
connectine  the  shields  from  both  ends  of 
the  phasing  section  to  the  shield  of  the 


fecdiine  stub  (sec  Figure  2),  Tape  the  phas- 
ing ,slub  to  the  feedline  stub  with  electrical 
tape.  Be  sure  thai  the  phasing  stub  with 
coax  attached  will  fit  inside  the  18*'  section 
of  PVC  pipe.  Attach  the  center  conductors 
lo  each  side  of  the  tuning  stub  at  about  4" 
from  the  vertical  sections  of  the  antenna. 
This  is  the  feed  point  (see  Figure  2  and 
Photos  C  and  D),  Bend  the  ends  around  the 
tubing  snugly  to  make  the  soldering  job 
easier. 

Again  try  inserting  the  coax  with  the  tun- 
ing stub  connected  to  ensure  that  it  will  still 
fit  inside  the  18"  piece  of  PVC  pipe.  In  one 
end  of  the  18*^  piece  of  PVC  you  need  to 
cm  a  notch  wide  enough  for  the  coax,  and 
deep  enough  to  clear  the  *'T'  fitting  about 
2"  (see  Photo  D).  After  the  assembly  and 
tuning  of  the  antenna,  you  will  want  to 
caulk  the  notch  in  the  PVC  to  give  a  weath- 
erproof seal. 

The  Assembly  Process 

Assemble  the  complete  antenna  dry  to 
make  sure  everything  fits  properly  (see 
Photo  E).  During  this  assembly  process, 
you  may  want  to  cut  some  scrap  styrofoam 
pieces  to  keep  the  copper  tubing  in  the  cen- 
ter of  the  PVC  pipe  (see  photos),  I  used  a 
hole  saw.  but  you  can  cut  the  pieces  of  sty- 
rofoam wiih  a  knife  if  necessary.  Attach  the 
antenna  to  a  mast  with  the  stainless-steel 
band  clamps.  You  may  want  to  tape  the 
joints  of  the  PVC  together  while  you  do  the 
tuning  of  the  antenna.  Da  not  giue  any  of 
the  pieces  together  until  the  tuning  process 
is  complete. 

Tuning  the  Antenna 

Use  an  SWR  bridge  capable  of  accurate 
measurements  at  440-450  MHz  to  check 
the  top,  middle*  and  bottom  of  your  desired 
frequency  spread.  The  feed  point  should  be 
about  4"  from  the  vertical  sections  of  the 
copper  tubing.  Moving  the  feed  point  an 
eighth  of  an  inch  will  change  the  match 
quite  a  bit.  Once  you  have  found  the  best 
feed  point,  solder  the  coax  center  conduc- 
tors to  it  securely,  and  tape  the  phasing  sec- 
tion to  the  tuning  stub  tightly.  Slide  this  as- 
sembly into  the  18"  section  of  PVC  and 
check  the  match  again.  If  it  is  still  good, 
you  can  glue  the  IS"  section  of  PVC  to  the 
'T'  fitting.  Glue  the  12"  sections  of  PVC  to 
the  "T''  fitting,  but  do  not  glue  the  end  caps 
yet. 

As  a  final  tuning  trick,  put  a  small  flat- 


RG-8   Coax   Feedline 


RG-8   Halfwave  Stub 


Connect  All 

Three   Shields 
Together 

Connect    Center 
Conductors 
As  Shown 


Figure  2.  Half -wave  phasing  section  detaiL 
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Explore  The  World  of  Quorum  Wefax 


Wefax  Explorer 

Integrated  Wefax  /  APT  Receiver  and  Scan 
Converter  with  Qfax  software. 

$695.00  complete 

shipping  and  taxes  not  incloded 

The  Best  Price  /  Performance.  Period! 

Consiructa  Wefax/ APT  reception  system  from  individual  component  receivers,  scan  conveners  and  image  processing  softw^are 
and  you'll  spend  more  money  for  fewer  features,  poorer  performance,  no  automation  and  a  jungle  of  wires.  With  die  Wefax 
Explorer,  simply  connect  an  antenna  and  a  few  mouse  clicks  later  you're  receiving  Qie  highest  quality  images  possible.  The 
Exploro-  IS  hacked  by  a  1  year  limited  wairanty  and  the  extensive  experience  of  the  leading  Wefax  hardware  manufacturer. 
Quorum  equipment  is  used  by  virtually  aU  wefax  suppliers  in  w^orldwidc  amateur,  commercial  and  military  systems. 

QFAX  Features 

I  GOES  /  MeteosaS  Wefax  Recepiian 

I  NOAA  /  Meteor  APT  Reception 

1  HF  Nafax  Reception 

I  Dual  RF  ports  for  geosync  and  polar 
reception  under  software  control 

I  Integrated  preamp  and  down  con' 
verier  power  inserters 

I  SO  user  definable  configurations 

I  Software  controlled  receiver  with  2 
UHFf  10  VHF  memories  and  scan 

I  On  hoard  audio  amplifier  and 
speaker  with  software  controlled  vol- 
ume^ squelch  and  mute 

I  Automatic  Unattended  Animation 
works  continuously 

I  8  bit  data  for  up  to  256  gray  levels 

I  View  at  up  to  1280  x  1024  256  color 

Use  TIFF,  GIF  or  PCX  file  formats 
and  con  vert  to  BMP,  JPEG,  EPS 
and  binary 

Contrast^  Brightness^  3D  effect^ 
Sharpen,  Smooth,  Noke,  HLsti*- 
grams  and  other  image  processing 


Integrated  Satellite  visibility  pre^ 
diction  with  automatic  capture  for 
up  to  8  satellites  simultaneously 

A  utomatk  time  and  ephemeris 
^wnpingfor  navigation 

2  7  day  programmable  schedulers 

Automatic  digital  gain  lock  in 
ALL  modes ,  PLL  clocking 


Ephemeris  based  NOAA  APT  navi' 
gation  with  geo-political  and  Lat* 
Lon  overlays 

NOAA  Tools  show  satellite  path, 
Lat-Lon  of  cursor^  distance  and 
bearing  to  reference  paint 

Automatic  Temperature  Calibration 

Color  Pate  ties  and  NOAA  curves 


Quorum  Communications,  Inc.  fax(214)  915-0270 

8304  Esters  Bhd.  -  Suite  850  -  Irving.  Texas  75063  (214)  915-0256  BBS  (214)  915-0346 
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Phoio  D.  Attach  the  phasing  st^ciion  to  the  timing  smb  {foregroimdh  Notice  the  notch  in  the 
PVCfor  the  coax  (background I 


Photo  E.  The  completed  440^50  MHz  antetuta,  ready  for  mouniing. 


or  pan-head  #4  stain Icss-steci  self-tapping 
screw  into  each  end  of  the  vertical  copper 
tubing  to  fine-tune  the  length,  Stan  out  with 
the  screws  all  the  way  in,  and  adjust  by  un- 
screwing in  small  increments  until  you  are 
happy  wiih  the  match,  On  my  first  at- 
lempt.  1  glued  ihc  caps  on.  and  had  to  ^^ 
settle  for  1 35  to  1  for  the  best  match. 
By  using  the  screws  to  fine-tune  you 
can  get  1 . 1  to  1  or  1 .2  to  1  for  your  fi- 
nal match.  On  my  second  iry  !  wound 
up  with  a  L 16  to  I  match  at  450  MHz« 
and  1 35  to  1  al  438  MHz, 


turc,  and  to  give  a  cushioning  mount  to  the 
mast,  Auach  the  completed  atitenna  to  your 
masi  or  tower  leg  with  the  stainless  steel 
band  clamps,  connect  your  coax  or  hardline 
to  your  stub,  and  weather-seal  this  junction. 


Parts  List 

My  sources  locally  were  Builders  Square 
and  Hardware  Hank  Stores  for  all  items 
needed  to  make  this  antenna. 

2  pieces    12"  long  1-1/2"  PVC  pipe 

1  piece     About  1 8"  long  1  -1/2"  PVC  pipe 

2  l-li'2"  Tee  fittings  Schedule  40 
Pressure  type  PVG 

36-3/4'      Of  3/1 6"  copper  tubing. 

refrigeration  type 
2  2-1/2"  stainless  steel  band 

clamps  (for  mounting) 
Styrofoam  (to  keep  copper  tubing  centered 
inside  PVC) 

Duct  tape  (to  seal  the  open  end  of  the  split 
PVC  T"  fitting) 

Tools  List 

PVC  cement 
Hacksaw 
Tape  measure 
Electrical  tape 
Vise  (optionaJ) 
Hole  saw  (optional) 

Materials  Cost  List 

10'  length  of  1-1/2"  PVC  pipe  $3.00 
36-3/4"  length  of  3/16"  copper  tubing  $1.25 

2  1-1/2'  PVC  T"  fittings  $2.00 

2  1-1/2"  PVO  end  caps  SI  .25 

2  2-1/2'  stainless  band  ciamps  J51.00 

Total  materials  cost  $6.50 


, 


and  failure.  Refer  back  lo  the  text  and  the 
drawings  and  photos  before  doing  any  glu- 
ing; PVC  glue  is  fast-selling  and  permanent 
(10  seconds),  Yoy  may  want  to  use  a  piece 
of  self-sticking  rubber  non-skid  tub  tread 
instead  of  duct  tape  to  seal  the  open  end  of 
the  split  "T*  filling.  Use  the  iowesi-loss 
coax  or  hardline  as  your  main  feediinc  to 
cut  down  on  losses;  feedline  losses  are  quite 
large  at  450  MHz. 

A  Review  of  Fommlas  Used  with  the 
Copper  Tubing 

At  [he  frequency  of  use.  a  1/4  wave 
=  63"  X  6  =  37.8"  of  3/16'^  tubing.  The  ve^ 
locily  factor  of  PVC  pipe  is  95%;  37.8  x 
95%  =  35.91".  I  round  this  ofT  to  36"  and 
add  the  0,75"  center  of  the  tuning  stub  to 
come  up  with  the  36.75"  overall  length  of 
the  tubing* 


^^Pay  close  attention  to  the 

formulas  used  in  this  project. 

They  make  the  difference  between 

success  andfailureJ^ 


Final  Assembly 

When  tmal  tuning  is  complete,  glue 
the  end  caps  on,  and  glue  on  the  split  "T' 
fitting.  Apply  some  silicone  or  butyl  rubber 
caulking  10  the  area  where  the  coax  goes 
through  the  PVC  to  wealher-seal  the  open- 
ing. I  used  some  duct  tape  on  the  opening 
area  of  the  split  'T*  thai  seats  against  the 
mast  to  funher  seal  out  any  bugs  or  mois- 


Builder's  Notes 

If  you  can  get  a  match  ranging  from  1.2 
to  1,6  over  about  10  MHz,  you  have 
achieved  success.  All  joints  must  be  scaled 
to  keep  out  any  moisture.  Pay  close  atten- 
tion to  the  formulas  used  in  this  project. 
They  make  the  difference  between  success 


Formulas  Used  wilh  the  52-Ohm 
Phasing  Stub 

T2.6"  =  a  half  wave  x  0.80  =  10.08" 
for  RG-8  foam;  x  0.66  =  8.316"  for 
RC-8A  solid  dielectric  and  RG-213:  x 
0,78  =  9,828"  for  9914  Belden  foam. 
If  you  have  questions  about  this  an- 
^  lenna  please  write  lo  me,  including  a 
#10SASE:  Marty  Gammel  KA0NAN, 
1703  Hewitt  Ave,,  St.  Paul  MN  55104- 
1 128.  1  hope  that  you  gei  many  years  of  ser- 
vice out  of  this  antenna,  and  1  would  like  lo 
thank  John  Berglund  K0UBA  for  his  help 
in  editing.  73s  and  happy  hamming  lo  all  of 
you  who  tike  making  your  own  antennas, 
insicad  of  just  buying  whatever  the  manu- 
facturers  decide  that  we  want! 
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HAM 


NaAionalTalk 


Show  With  Len  Winkler,  KB7U>W 


America's  Only 

Ham  Radio 
Show  On  TTie 
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Sundays 

6:00  pm  EST 


Weekly  Co41ost,  John  Moore,  NJ7E  -  Weekly  DX  Update  V\rim  Lee  Fin 

Tune  in  each  week  for  national  ham  radio  news,  FCC  news,  weekly  guests  from 
the  amateur  radio  community,  ham  trivia  contests,  prizes,  listener  call-in  and  more! 

Sponsored  in  part  by  Radio  Oty,  Inc.  and  73  Amateur  Radio  Today. 
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Radio 

&  More  Affilliates 

fa    KFNN 

1510  PHOENIX 

WPDJ 

1300   HUNTINGTON 

NC:  WEEB 

090   FAYETTEVILLE 

CO:  KBCO 

1190   DENVER/BOULDER 

MA:  WKPE 

1170   ORLEANS 

'           WCRY 

1460    RALEIGH 

CTi  WATR 

1320  HARTFORD 

WSSH 

1510  BOSTON  (GREAT 

WNCT 

1070   GREENVILLE 

IL    WKTA 

1330  CHICAGO 

AFIEA  COVERAGE) 

NE:  KICS 

1550   LINCOLN 

WBGZ 

1570  ALTON 

MO:  WBGZ 

1570  ST.  LOUIS 

OK:  KTMC 

1400   MCALESTER 

IN:    WIWO 

15S0   SO  BEND 

MS:  WVMI 

570   B  LOXI  111 

UT:  K26DI 

CH.26TV  CASTLEOALE 

Ham  Radio  &  More  is  also  available  on  Safellite! 
Spacenet  3,  Traasponder  9,  6.8  Audio  for  Home  Dish  (Anolog). 

FirKl  out  vvhaA  radio  station  airs  "Ham  Radio  &  More"  in  your  lo<^I  area 
by  calling  the  originating  station,  KFNN,  at  602-241-1 51 0, 

For  sponsorsiiip  i  nf  ormation  contact  Ron  Cohen  at  6Q2-241 -0482. 
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Ncimbef  7  on  your  Feedback  card 


by  Gordon  West  WB6N0A 


The  Alinco  DJ-GIT 
Handheld 

An  HT  with  a  built-in  spectrum  analyzer! 


Alinco  Electronics  fnc. 

430  Amapola  Ave.  #130 

Torrance  CA  90501 

Telephone:  (310)  618-8616; 

Fax  (310)  618-8758 

Price  Class:  $269 


Alinco  advertises  that  Iheir  new  DJ-GtT  2  me- 
ter handheld  possesses  a  unique  feature 
that  no  other  handheld  on  the  market  has — a 
baitHn  spectrum  analyier.  Most  amazing— what 
kind  of  ctrcuitry  in  a  dual-conversion,  super-het- 
erodyne receiver  coLid  let  you  look  at  the  VHP 
band  in  the  frequency  domain? 

The  Alinco  DJ-GIT  Is  part  of  a  series  of  four 
band-scope  transceivers  that  are  offered  in 
Japan— OJ-G10,  -G40  (for  440),  -Z10.  and  -Z40; 
the  fast  two  without  the  touch-tone  pad.  Alinco 
USA  brings  in  just  the  VHF  version  with  the 
touch-tone  pad  for  now,  but  indicates  ttiat  the 
UHF  version  with  band  scope  may  be  just 
around  the  corner 

Power 

The  new  Alinco  DJ-Qt  has  the  buitd  of  a 
stocky  HT— ifs  not  real  thin,  nor  is  il  real  laJI,  It 
fits  nicely  in  your  hand  and  is  sized  at 
50mm  wide,  116mm  high,  and  37mm 
deep.  II  comes  with  a  7.2  volt.  700  mAh 
battery  pack  that  slides  up  tnstde  the  unit 
like  you  would  load  a  pistol  Seven  volts  at 
700  mils  is  a  nice  balance  of  2  watts  power 
outptit  on  high,  drawing  about  960  mA  on 
high  power  transmit.  The  pack  can  give 
you  a  qyarter*watt  output  on  low  power  at 
375  mils,  and  on  medium  power  your  out- 
put is  1  v^tt  at  around  750  mils.  Power  out- 
put Is  easily  selected  by  a  "function  PO" 
command  on  the  front  panel. 

II  you  aiisolutely  need  high  power  output 
at  5  watts  plus,  you  can  go  for  the  optional 
EBP-32N  12-volt  pack  that  will  consume 
over  1,500  mA  on  high  power  output.  If 
long  frfe  is  what  you  need  with  your  hand- 
held, I  would  recommend  the  optional  Alin- 
co 7,2*volt  pack  at  1,200  mA,  and  this 
should  last  you  the  better  part  of  a  day^ 
However,  this  pack  and  the  high -power 
pack  will  add  additional  inches  to  the  bot- 
tom of  the  transceiver-  And  all  emergency 
communicators  should  carry  the  EDH-14 
alkaline  battery  tray  and  this  Iray  fits  fJush 
with  the  bottom  of  the  unit  (or  9  volts  at 
alxfut  4  watts  out,  and  a  dramatic  improve- 
ment over  nickel  cadmium  on  how  long 
your  batteries  will  last. 

I  go  into  detail  about  the  importance  of 
the  right  size  battery  pack  because  no 
handheld  with  any  type  of  fancy  display  or 
capabilities  is  any  good  with  a  dead  set  of 


batteries.  So  when  you  buy  any  handheld,  take  a 
close  took  at  t)attery  voltage,  current  consump- 
tion on  transmit,  and  the  milllamp  hour  capacity 
of  the  battery  pack  that  comes  with  the  unit  or  is 
sold  as  an  option. 

Operation 

The  Alinco  DJ-G1  is  a  2  meter  transceiver 
with  added  440  MHz  fecelve  capabilities.  In 
some  parts  of  the  country  there  are  repeater 
systems  that  a}ufd  allow  for  some  crossband  op- 
yons-transmrtting  on  2  meters,  and  then  cycling 
back  to  receive  on  the  440  band.  The  440  re- 
ceive capabilities  will  probably  perk  the  interest 
of  scanner  enthusiasts  that  will  ask  the  inevitable 
question,  "Can  the  set  be  modified  for  out-of- 
band  public  safety  receive?"  The  answer  Is,  "Yes, 
by  going  into  the  insides  of  the  unit,  cutting  the 
red  and  Uue  wre  kx>ps,  and  unl^ishing  receive 


Off  SET  ^ 


O  O   ©  ^ 


KL/n. 


APO 


tt^y 


Photo  A.  The  Alinco  DJ-GIT 


capabilities  from  400  Mhiz  all  the  way  up  through 
51 1  WiHzT 

On  the  VHF  side  of  the  transceiver  you  get 
wideband  receive  capabilities  from  108  MHz 
through  174  MHz.  But  if  you  plan  to  hear  any 
aeronautical  calls  down  around  110  MHz  to  130 
MHz,  you  need  to  specifically  call  up  the  AM 
side  of  the  receiver 

1.  Push  the  VFO  button  to  get  into  the  VFO 
mode. 

2.  Push  the  hold  tunction.  push  *k)w  PTTT  and 
the  letter  "A"  will  appear  in  the  screen  indicating 
AM  reception. 

3.  Now  write  into  memory  all  of  your  aeronaut 
tical  receive  channels. 

4.  Cancel  out  by  repeating  the  above  steps  to 
return  to  FM  mode. 

f=eatures 

Incredibly,  the  DJ-GIT  comes  with  80 
memory  channels  out  of  the  box,  and  you 
don1  need  to  buy  any  memory  expansion 
chip  for  these  80.  Most  other  handhelds 
come  with  about  40  channels;  and  while 
this  is  OK,  it's  generally  not  enough  for 
scanner  enthusiasts  up  on  460  MHz, 

Now,  before  I  go  into  the  spectrum  ana- 
lyzer "band  scope"  feature  that  sets  this 
unit  apart  from  all  others,  let's  explore  a  few 
more  features"  that  are  relatively  common 
on  most  high-quality,  single-band  and  dual- 
band  2  meter  Iransceivefs.  Here's  what  the 
DJ-G1  offers: 

Auto  dialer  with  5  nnemories 

Auto  dialer  delay  programming  options 

DSO  for  private  paghg  conrvnon  to  other 
brands  of  handhelds 

CTCSS  encoder  built  in,  with  simple 
plug-tn  provisions  for  optionaJ 
encode/decode  board 

Six  scan  modes 

Odd  splits  on  alt  60  memory  chafineto 

CAP/MARS  TX  capabilities 

Priority  watch 

Reverse  functbn 

Momentary  or  corisiant  backlight 

Backlft  keypad  (looks  great  at  night) 

Auto  power  off 

Battery  level  indicator 

Battery  save  function 

Programmable  scan  time 

Pragrammabte  scan  edge  frequencies 

Cali  channel 
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MF J-949E  Deluxe  300  Watt  Tuner 

More  hams  use  MFJ'949's  than  any  other  tuner  in  the  world! 
Why  settle  for  an  imitation  when  you  can  have  the  real  thing? 


In  Stock  at  ham  dealers 
everywhere! 

Pick  one  up  at  your  favorite  dealer  — 
no  shipping,  no  waiting f  no  kasxles 


$ 


MFJ-949E 


139 


Cifil  your  dcttivrfor  ytmr  hesi  price 

Includes  FREE  AC  adapter 
for  meter  light 

Afore  hams  use  MFJ'949  's  than  any 
other  antenna  tuner  in  the  world! 

Why?  Because  the  world's  leading  tuner 
has  earned  i\  worldwide  reputation  for 
being  able  lo  mulch  just  aboui  anything, 

MFJ-949's  have  been  highly  refined 
and  have  years  of  proven  reliability  —  all 
fram  the  world's  most  trusted  name  in 
antenna  tuners. 

Now  the  latest  MFJ-949E  gives  you 
even  more  features  and  more  value  than 
ever  at  a  new  lower  price. 

Every  MFJ-949E  comes 
with  .  .  .  proven  reliabrlity 
.  . ,  MFJ's  famous  one  year 
No  Matter  Whaf 
unconditional  guarantee  . . , 
first-rate  performance  .  . . 
unbeatable  quality.    Plus, 
you  get  the  very  best  tuner 
value  in  ham  radio. 

WTiy  lake  chances  with  an 
imitation  when  you  can  have 
the  real  thing  from  the  world's 
most  trusted  name  in  antenna  tuners. 

More  reasons  why  more  hams 
use  MFJ-949's  than  any  other 
antenna  tuner  in  the  world  •  *  - 

full  l«8-30  MHz  Operation 

1000  volt  tuning  capacitors,  extra 
heavy  duty  inductor  switch.  Teflon® 
insulating  washers  and  proper  UC  ratio 

gives  you  arc-free  no  worries  operation. 

You  can  tune  any  transceiver, 
Ira nsmi tier  or  receiver  with  up  to  300 
watts  of  RF  power  from  1 .8  to  30  MHz, 

Ughfmd  Cress-Needle  Meter 

MFJ's  lighted  Cross-Needle  Meter 
shows  you  SWR,  forward  and  reilected 
power  simultaneoiLsly.  It  reads  both  peak 
and  average  power  on  300  or  30  w  att  ranges. 

The  meter  is  illuminated  for  easy 
reading  m  dim  lishi  and  has  an  ON/OFF 
lamp  switch.  The  meter  lamp  uses  !2 
VDC  or  no  VAC.  A  free  AC  adapter  is 
included  at  no  extra  cost. 

Tunes  ony  Antenna 

The  MFJ-949E  tunes  out  SWR  on 
di poles,  verticals,  inverted  vees,  random 
wires,  beams,  mobile  whips,  shortwave 
receiving  antennas  . , .  nearly  anything! 

Use  coax  feed,  random  wire  or  b:i lanced 
lines,  H;is  oversized  heavv  duty  4: 1  biiiun. 

Super  Antenna  Switch 

MFJ's^  S  position  super  antenna  switch 


lets  you  select  two  coax  fed  antennas, 
random  wire/balanced  tine  or  built-in 
dummy  load  for  use  through  your 
MI''J-949E  or  direct  to  your  transceiver 
MFJ\s  Cross-Needle  SWR/Walt meter 
is  always  active  for  monitoring  forward 
and  reflected  power  and  SWR, 

QJIM'Free  PreTune"" 

MFJ's  QRM-Free  PreTime"  lets  you 
pre-lune  your  MFJ-949Ii  otTthe-air  into  a 
built-in  dummy  load  without  causing  QRM, 

Pre-tuning  into  a  dummy  load  makes 


Why  take  chances  ? 

Why  take  chances  with  an  imitation 

when  you  can  have  the  real  thing/rom 

the  most  trusted  name  in  antenna  tuners? 


tuning  your  actual  antenna  faster  and  easier. 

Full  Smx0  Dummy  Load 

MFJ's  300  watt  50  ohm  dummy  load 
makes  tuning  up  your  transceiver  and 
pre- tuning  your  antenna  easy.  It  reduces 
needless  QRM  and  saves  your  finals- 

You'll  find  it  handy  for  testing  and 
repairing  your  rig,  setting  power  level, 
adjusting  your  mrc  gain  and  more. 

The  MFJ-949E  has  afidl  size  non- 
inductive  dummy  load  measuring  3/4  inch 
diameter  by  5  inches.  It  easily  handles  300 
watts  of  abusive  tune-up  power. 

Watchout  for  cheap  midget  size 
dummy  loads  that  chanses  resistance  as 
it  heats  op  —  marginal  ones  could  bum  up 
your  rig. 

CuMtom  Inductor  Switch 

The  inductor  ^wwch  is  the  most  likely 
component  to  bum  up  in  any  antenna  tuner. 

The  inductor  switch  in  the  MFJ-949E 
was  custivn  designed  to  withstand  the 
extremely  high  RF  voltages  and  currents 
that  are  developed  in  your  tuner  —  it's  not 
a  flimsy  plastic  switch  made  for  small 
signals  and  wired  with  tiny  gauge  wire, 

Umbemiable  Quality 
• .  •  buff  t  fo  lasi 

Each  MFJ-949E  cabinet  is  chemically 
treated  and  has  a  new  tough  scratch -proof 
vinyl  cladding  --  not  paint  that  can  scratch 
or  chip  off.  You  won*t  find  a  tougher. 


longer  lasting  finish  anywhere. 

Detailed  lo^aine  scales  and  legends 

are  permanently  silk  screened  on  a  real 
aluminum  front  panel  and  back  panel  — 
irs  not  merely  a  plastic  decal  or  glued-on 
paper  strip  that  can  peel  off. 

Superior  construction  —  MFJ-949Es 
use  Teflon*  insulating  washers,  counter 
sunk  screws  for  meter  bracket,  real 
binding  posts,  wing-nut  for  ground  post. 

No  Motfer  Whrnt"*  Guarantee 

Every  MFJ-949E  is 

backed  by  MFJ's  famous  one 
year  No  Matter  What" 
unconditional  guarantee. 
That  means  we  will  repair  or 
replace  your  MFJ-949E  (at 
our  option)  no  matter  what 
for  a  full  yean 

Others  may  give  you  a 
lunited  warranty  on  defects  in 
materia]  and  workmanship. 
Bui  what  do  you  do  if  it 

burns  up  and  they  say,  'Sorry,  your  limited 

warranty  does  not  cover  that?" 

ConHnuing  Service 

Only  MFJ  gives  you  a  direct  toll-free 
technical  help  line  —  not  merely  a  sales 
line.  It's  answered  by  electronic 
technicians  who  are  experts  in  antenna 
tuners.  We* re  here  to  help  keep  your  MFJ 
product  pertbrming  flawlessly  —  no 
matter  how  long  you  own  it. 

Just  call  our  toll-free  800-647-TECH 
(8324)  —  no  other  tuner  manufacturer 
gives  yotJ  a  direct  toll-free  help  line. 

Call  your  dealer  for 
your  best  price 

In  stock  at  ham  dealers  everywhere! 

Order  your  MFJ-949E  today  or  simply 
pick  one  up  at  your  favorite  dealer  or 
hamfesl  -  no  shipping,  no  wainng.  no 
hassles. 


Free  MFJ  Catalog 

Write  or  call  tail-free  . , .  8(^-647' IHOO 


Nearest  Dealt r/Orders:  800"647-1800 

24  Hour  FAX:  (601)  323-6551 
Technical  Help:  800-647-TECH  (8324) 

MFJ  ENTERPRISES,  INC 

P  O.  Bo\  A^^,  ^ll^^  Siate.  MS  3^'■'62 
1 60 1  >  .12.1-5869:  8-4:30  CST  Mon.^Fri- 
762{>6. 1 763  ©  com  pusene.  coin 

making  quality  affordable 
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I  think  you  get  the  idea  here — nothing  was  left 
out  when  ft  came  to  bells  and  whistles*  of  which 
most  ham  operators  will  oniy  use  a  fraction  of 
the  unique  capat^ilities  of  tHetr  single-band  or  du- 
ai-band  handtidd.  t  tried  out  rrany  of  these  fea- 
tures and  can  report  that  they  all  work.  No  sur* 
prise  here— although  I  was  pleased  to  sae  that 
the  pager  function  in  the  DSQ  mode  is  similar  to 
what  you  might  find  in  Icom,  Kenwood,  and  Vke- 
su  radios,  too.  This  means  Ihat  your  radk)  will  be 
compatible  wi!1i  a  DSQ  system,  if  an  enterpris- 
ing ham  has  inaugurated  one  through  a  local 
club  or  repeater  organization. 

Specify m  Analyzer 

This  is  not  the  tirat  time  I  have  seen  a  quasi 
spectrum  analyzer  built  into  an  amateur  radio 
communications  receiver,  t  have  a  little-known 
Standard  radio  AX7D0  receiver  that  can  be 
switched  into  a  spectmm  anaJyzer  with  undulat- 
ing vertical  bars  going  up  and  down  in  time  with 
incoming  signal  strengths  on  center  frequency 
and  a  few  hundred  kilohertz  to  each  side.  This  Is 
the  same  idea  that  Alinco  has  incorporated  into 
their  oversized  and  very  legible  LCD  display  win- 
dow. 

To  enter  the  channel  scope  mode,  get  into 
VFO,  hold  function,  and  then  push  the  "8"  key  for 
"Search."  The  conventional  left-lo-right  LCD  bar 
graph  for  signal  strength  tnstanlly  disappears, 
and  now  vertical  bars  iltustmte  frequency  occu- 
pancy on  seven  ever-changing  pedestals.  The 
default  value  is  5  kHz  per  pedestal,  and  this  is 
really  too  tight  to  be  o\  much  interest  in  what's 
really  happening  on  the  next  channel  up  or 
down. 

It's  easy  to  change  this— get  out  of  the  spec- 
trum analyzer  mode,  get  into  the  frequency  step 
mode,  and  select  either  tS  kHz  or  20  kHz  2  me- 
ter channel  separation  for  your  particular  part  of 
the  country,  Now  ihis  feature  gels  useful:  You 
can  see  two  channels  down  and  two  channels 
up,  for  near-channel  activity.  And  if  you  want 
even  a  larger  look,  go  into  50  kHz  steps,  and 
riow  you  can  see  150  kHz  up  and  150  kHz  down 
from  center  frequency* 

Out  here  In  Southern  California,  146.52, 
146.55,  and  146.58  are  all  common  simplex  fre- 
quencies. But  repeater  pairs  are  sometimes 
spaced  only  15  kHz  apart,  so  I  set  my  band 
scope  for  15  kHz  steps.  While  operating  on 


146.550  MHz  simpfex,  ( could  clearly  see  the  ac- 
tivity taking  place  below  me  on  146.520  MHz, 
and  coufd  also  see  that  I  still  had  an  open  Chan* 
nel  to  QSY  to  up  on  146,580  MHz  without  hav* 
ing  to  go  up  and  take  a  ilsten. 

Whife  rotating  through  the  frequencies  in  the 
band -scope  mode,  you  can  watch  the  signals 
whiz  by  on  the  screen  as  you  tune  by  them.  But 
It  takes  the  receiver  section  of  this  transceiver 
about  a  second  to  finally  bnng  up  the  audio  t^e* 
cause  of  the  scanning  technique  used  in  the 
band  scope.  You  could  also  detect  the  rather 
slow  five-second  scan  rate  by  noticing  the  audio 
dropout  on  the  frequency  you  were  Ttstening  to, 
and  also  watching  the  slow  change  m  signal 
strength  on  those  frequencies  indicated  above 
and  below  center  frequency.  In  other  words,  if 
you  are  listening  to  146.520.  you  will  see  the  sig- 
nal  strength  of  the  other  station  instantly  vary 
because  you  are  on  center  frequency.  But  if 
someone  should  stop  timnsmitting  down  30  kHz, 
someone  who  you  have  been  watching  to  the 
left  of  center,  it  nnay  take  three  or  four  seconds 
before  that  LCD  signa!  strength  indicafor  drops 
to  zero. 

You  can  also  run  the  channel  scope  to  moni- 
tor nine  memory  channeis:  iour  below  you,  four 
above  you.  and  the  memory  channel  you  are  ac- 
tively listening  to.  If  you  are  tuned  into  nine  differ- 
ent repeaters,  you  will  see  all  ot  their  activity  on 
the  scope.  When  any  repeater  drops  out,  you 
will  see  their  LCD  signal  strength  drop.  But  this 
drop  could  be  delayed  by  as  much  as  three  sec- 
onds due  to  the  scanning  technique  employed  in 
this  channel  scope  scheme.  And  just  tike  t>efore, 
every  tive  seconds,  the  frequency  you  are  listen- 
ing to  abruptly  drops  out  as  the  microprocessor 
quickly  whizzes  through  the  channels  to  refresh 
the  channel  scope  readout. 

In  the  channel  scope  niode,  your  actfve  Iteten- 
ing  is  interrupted  every  few  seconds  as  if  you 
had  a  priority  watch  switched  on.  This  is  a  bit  an- 
noying, but  it's  the  only  way  that  the  set  can  re- 
fresh its  look  at  frequencies  around  you.  But  if 
yoo  are  looking  for  activity  on  up  to  nine  normal- 
ly quiet  repeater  frequencies,  you  can  quickly 
spot  it  and  see  which  way  to  turn  the  dial  to  get 
to  that  activity  by  watching  the  scan  scope.  This 
is  a  feature  that  f  liked  very  much. 

Does  the  scan  scope  really  mean  all  that 
much  to  the  average  hand-hetd  radio  user? 


Probably  not— but  it  does  look  a  little  bit  impres- 
sive when  you  check  it  out  tor  the  first  time.  After 
you  play  with  it  for  a  few  days,  you  will  see  that  it 
is  best  used  for  seeing  what's  happening  on  lour 
channels  down,  and  four  channels  up  from  the 
present  frequency  you  are  tuned  into. 

It's  nice  to  see  a  big  LCD  display  The  audio 
output  was  also  good,  measured  at  around  250 
milliwatts.  This  is  adequate  when  youYe  hoWing 
the  unit  in  your  hand,  but  not  nearly  adequate  if 
youVe  trying  to  pick  up  a  call  wrth  the  unit  worn 
on  your  belt  and  a  jacket  over  it.  An  externa! 
speaker  microphone  that  Alinco  offers  is  a  great 
way  to  get  the  most  out  of  the  audio  output. 

I  tried  my  usual  torture  tests  of  dropping  the 
unit  from  a  coffee  table  to  a  hardwood  floor, 
and  the  worst  I  could  do  was  to  slightly  scratch 
the  convex  clear  plastic  screen.  Transmit  audio 
sounded  fuit  and  clear,  and  factory  deviation 
was  set  to  4.5  kHz,  just  atxjut  right  for  today's 
crowded  bands.  VHF  sensitivily  was  relatively 
hot  at  about  0.08  microvolts,  and  the  UHF  side 
of  the  equipment  was  hot  at  around  :15  \N  They 
are  not  running  a  complete  separate  receiver 
for  UHF,  so  *t's  conmion  to  find  a  UHF  receive- 
onJy  capability  somewhat  close  from  the  TX/RX 
capability  for  the  band  that  the  unit  was  de- 
signed for.  And  for  public  safety  monitoring  at 
460  MHz,  you  have  plenty  of  sensitivity  to  spars 

at^S^V. 

The  instruction  book  is  not  necessarily  glam- 
orous, but  it  gives  you  plenty  of  detail  on  how  to 
run  this  unit  through  its  paces.  I  n^de  several 
phone  calls  to  Alinco  for  follow-yp  information, 
and  all  of  the  gang  up  there  including  Taka  on 
the  technical  bench  were  more  than  helpful, 
spending  some  phone  time  with  me  answering 
any  question  that  i  could  come  up  with.  Alinco  is 
not  so  big  that  the  technk^ians  are  isolated  from 
the  public — and  ifs  fun  to  talk  with  the  techs  be- 
cause some  of  these  folks  were  actually  m  on 
the  original  design  work  of  the  equipment  in 
Japan. 

So  the  new  AJInco  handheld  does  its  job  wefl, 
with  the  "spectrum  analyzer  band  scope*  both  a 
gee-whiz  and  something  that  could  be  used  on 
the  service  bench.  But  if  you're  out  there  In  the 
boondocks  looking  for  activity,  you'll  see  It  long 
before  you'll  hear  it  in  the  50  kHz  step  mode. 
That  in  itself  is  one  great  feature  on  this  very 
unique  portable  transceiver  from  Alinco, 
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Numl>er  3  on  your 


hy  Jeff  M.  Gold  AC4HF 


The  MXM  Simple 
Transceiver 

An  easy-to-build  single-band  CW  QRP  kit 


MXM  Industries 

Rt  1  Box  1 56G 

Sfrtmville  TX  78957 

Tdephone:  (512)  237-3906 

Price:  $129.95 


There  are  a  number  of  reasons  to  build  a 
radio  from  a  kit.  I  get  a  great  deal  of  satis- 
lactfon  from  talking  to  hams  on  a  piece  of 
equipment  I  have  assembled  myself.  The 
building  process  itself  is  often  worth  the  price 
of  the  kit  (I  often  say  buifding  is  cheaper  than 
therapy).  And,  if  you  have  a  problem  with  a 
lig,  you  are  much  more  likely  to  be  able  to  re- 
pair it  yourself  if  it's  somethmg  you've  built 
yourself. 

One  of  the  first  kits  I  ever  assembled  was 
MXM  industries'  40  meter  transmitter/receiver 
combinatkm,  an  inexpensive  lot  that  t  picked 
up  at  a  hamfest.  I  did  not  know  much  about 
soldering,  much  less  about  building  a  working 
radio.  I  made  a  number  of  mistakes  during 
assembly  and  managed  to  blow  up  a  few 
transistors  in  the  transmitter,  but  in  the  end  I 
had  a  working  radio.  I  enjoyed  building  the  kit 
and  was  very  excited  when  I  was  able  to  ac- 
tually talk  to  someone  on  it.  The  receiver  was 
a  VFO-controlled  superhet  that  worked  well. 
The  transmitter  produced  a  nice 
signal,  but  was  cry stai-cont rolled. 
You  also  had  to  manually  switch 
between  transmit  and  receive.  Be- 
ing stuck  on  one  transmit  frequen- 
cy and  having  to  manually  switch 
from  transmit  to  receive  made  this 
a  seldom-used  rig. 

Whaf s  Included 

MXM's  new  kit  provided  my 
wished-for  improvements.  These 
transceiver  kits  are  made  for  a 
single  band  to  work  on  CW,  and 
are  available  for  80^  40,  30  or  20 
meters.  The  receiver  is  a  double- 
conversion  single-signal  design 
and  employs  dual  filtering.  The  rig 
features  electronic  QSK  keying 
and  a  variable  pitch  control  that 
can  be  used  for  bandwidth  con- 
trol. It  puts  out  approximately  3 
watts.  The  kit  comes  with  a  nice 
printed  circuit  board,  all  board 
parts,  air-variable  capacitors  for 
main  tuning  and  pitch  control,  and 
a  very  nice  aluminum  case  (I  liked 
the  case  the  way  it  came  and 
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didn't  tjother  to  paint  it).  The  kit  does  not  in- 
clude the  potentiometer  for  volume  control 
(available  from  Radio  Shack  for  about  $1.30, 
or  at  most  hamfests).  It  also  doesn't  come 
with  the  jacks  to  connect  the  headphones, 
power  and  key;  many  people  like  to  choose 
their  own  types  of  connectors  and  keep  them 
in  tieir  ham  shacks. 

Putting  It  Together 

The  firs!  page  of  the  instructions  says 
XAUTION:  The  MXM  Simple  Transceiver  is  a 
very  sophisticated  design.  It  is  recommended 
ONLY  for  experienced  bulTders^  This  is  prob- 
ably the  only  line  I  disagree  with  in  the  entire 
documentation^ — I  found  this  a  very  easy  kit  to 
build.  However,  new  builders  might  need  help 
with  the  alrgnment  process. 

The  entire  transceiver  goes  together  on  a 
single  printed  circuit  board.  The  t>oard  is  very 
clearly  silk-screened  and  there  is  an  excellent 
parts  overlay.  There  is  also  a  nice  parts  list 


Photo  A.  The  MXM  Simple  Transceiver. 


that  helps  avoid  confusion  and  identffy  parts. 
These  features  make  it  very  easy  to  locate 
the  correct  part  and  place  it  in  the  proper 
place  on  the  board.  I  found  the  single-slded 
board  easy  to  solder  on.  It  is  also  tairiy  easy 
to  remove  a  part  from  this  board  if  you  should 
put  it  in  the  wrong  place  or  need  to  replace  it 
The  directions  are  not  step-by-step,  but 
they  are  very  clear  and  easy  to  follow.  The 
first  part  of  the  instructions  explains  in  under* 
standable  terms  the  design  of  each  section  of 
the  transceiver  If  you  should  have  a  problem 
during  the  final  testing,  this  part  of  the  in- 
structions becomes  a  valuable  tool  The  parts 
overiay  shows  the  underside  traces  of  the 
board  as  well  as  the  labeled  parts.  This  is  an- 
other great  aid  in  finding  possible  problems. 
The  schematic  is  very  ctear  and  easy  to  read. 
I  often  find  myself  doing  really  dumb 
things.  I  will  take  great  care  In  building  a  kit.  I 
will  carefully  align  it.  But,  If  it's  late  I  may  put 
the  kit  away  for  a  while  and  then  do  some- 
thing lake  hook  up  the  power  back- 
wards or  put  the  board  on  the  tat>le 
on  top  of  small  pieces  of  scFBp  wire 
or  solder.  These  things  can  lead  to 
major  smoke.  Whether  you  use 
them  or  not,  diagnostic  aides  such 
as  good  schematics,  circuit  de- 
scriptions and  overlays  showing 
the  bottom  side  of  the  printed  cir- 
cuit board  are  worth  their  weight  in 
gold. 

I  reaily  liked  the  way  the  con* 
struction  steps  were  handled.  You 
build  the  transceiver  in  sections 
and  check  and  align  each  section 
before  proceeding.  This  gives  you 
intermediate  sources  of  gratifica- 
tion as  wel[  as  making  it  easier  to 
identify  problems  as  you  build  up 
the  kit 

The  mstructions  are  separated 
into  construction  and  alignment 
sections.  After  you  build  a  section 
of  the  radio,  you  go  to  the  appropri- 
ate part  of  the  alignment  section. 
The  first  section  you  build  is  the  IR 
In  order  to  align  this  section  you 
need  a  source  for  a  4  MHz  signal. 


FAST  SERVICE  *  DISCOUNT  PRICES 


9  VOLT  60  MA 

»iit;RilEL 


CAT  #  SPU960 


These  6'  X  6"  glass  enck^ed 
phoiovonaic  panels  produce 
9  Vdc  At  60  m^.  Id^l  fqf  charge 
rtg  bfltten^  and  powenng  sman 
devices.  Pjji  I  wo  Of  mote  t09^- 
m  for  more  current  and  voKage. 
Includes  hook-up      ^—  ^ — 
jnsirucrion^.  S  (JJ*  25 

weach 


MINIATURE  D.P.D.T. 

PUSH/ON    PUSH/OFF 


Augal/Alcoswitch  tf  MPE206N 
Mrniaijre  DPOT  puslVon  push,^oFf  switch. 
Splashpfoof:  O-nng  on  shoulder  end  insKle 
moval^le  shaft  provides  moFSture  saal. 
Rated  5  amps  ft  1 25  Vat.  HED  OA' 
diameldr  cap.  0  25~  diameter  Sweeded 
tKJs^iing.  0^  betiind  panel  dep^  Soldef 
lug  terminals.    UL  and  CSA  Irsled. 

CAT  #  MPB-20 


25  for  S53.75  ($2.15  each) 


POWER  SUPPLY  BOARD 


Working  pow«r 
supply,  complete 
with  power  cord,  luse 
and  ofVofI  switch.  Removed 
from  Seikosha  #  SP=2400  dot  matrix  pflnter  We  don't 
have  the  oftlciat  specs  on  these,  but  ihey  appear  to 
li«ve  two  oLitpiils  providir>g  5  and  24  Vdc  Greai  tor 
educational  and  expefimeiital  projeds.  The  parts 
alone  are  wqM  wofth  the pnce.     ^^%*7C 
6.25' X2.6ff"X  1.45*.  5>    J  *  t> 

CATi  EX'76  ^  esch 


MICROPROCESSOR 
HEATSINK 


^%k^iekj  1.5*  square  X  0  25"  higti  bladi 
anodiied  aKjminum  heaiSJnit  for  t5  X  1S 
PGA  type  dTMps  1 3  vertacai  fms  fO( 
maKtmum  cooling  efficiencv. 

$-150 
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CAT  #  HS-3e 


ORDER  TOLL  FREE 

1-800-826-5432 

CHARGE  ORDERS  to  Visa.  Mastercmd  or  Discover 


TERMS:  Mtmmum  order  £1Q,00.  Stiippin^)  ana  handlin'B  Im  the 
48  conunental  USA.  S4.oa  p(3t  grdor.  All  olher^  ir>ckJdino  AK, 
HI,  Pl^  or  Canada  must  pay  fuKI  shipping.  All  ard^s  ti^itvmoti 
in  CALIFORNIA  musl  inducSo  kx^  stala  s^les  tajL  Ouanlilii^s 
LimilptL  NO  CQD..  Pnces  s^Eiecl  lo  change  wiihgut  notLT-' 


CALL,  WRITE  <L' 
FAX  lor  a  FHEE 

64  Page 
CATALOG 

Outsirte  «*•  US-* 
send  WOO  po»tt9e_ 


MAIL  ORDERS  TO: 

ALL  ELECTRONICS 

CORPORATiON 

P.O.  Box  567 

VanNuys,  CA91406 

FAX  (81 8)781-2653 


dftCLE  194  QU  READER  SERVICE  CARD 


THE  ADVANTAGES 
OF  BUYING  AZDEN 

When  you  buy  an  FM  mono-bander, 
fectoiy-direct  from  Azden  (2,  6,  10, 220,  440),  or 
a  headset,  you'll  enjoy  these  great  advantages: 

FACTORY-DIRECT  SUPPORT!  Engineers  and  technicians 
from  our  factory  perform  all  service,  and  our  "all  ham"  sales 
staff  has  years  of  experience. 

RELIABILITY:  Designed  to  MII^STD-810,  Azden  radios  are 
commercial  grade  and  virtually'  "maintenance  free". 

COMPATABILITY:  For  Packet.  CAP  and  MARS. 

TWO  YEyVR  WARRANTY:  Everything  is  covered  the  first 
year,  and  we  only  charge  for  labor  in  ihe  second  year. 


COWUUNICATIO*ft    OIVISIOK 


MOBILES                     1 

PCS-7000H 

IM^a^ 

PCS-72I>0 

220  MHy. 
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-f40  MHz 
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H\NDHELDS                | 

.\Z-M 

10  MeterK 

AZ^l 

6  M£t£f« 

AZ^21A 

2AWt«rii 

HFAHPHONES 

HS-O.-^ 

With  [tiH>iii  Mic 

DM- 10           .^i 

^   Without  Mil 

^^^mr-^  w^m^i 

^ 


W    «r    (. 


J^ 


."•••r?*^)     I     1^154 


■I'  -, 


*^a^ 


y^^      *N. 


t^' 


r^' 


TO  PLACE  ORDERS 
(ONLY)  CALL:  1-800-643-7655 

For  literature,  prices,  and  service  ca!l  (516)  328-7501,  Fax:  (6WPK8'7506, 
or  wriie  to:  AZDEN  CORP0R.\T!ON,  147  New  HyHe  Park  Road. 
Franklin  Square,  New  York  1 1010. 
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The  directions  say  you  can  use  the  fifth  4 
MHz  crystal  included  in  the  kit  for  the  trans- 
mitter to  build  an  oscillator.  The  instructions 
refer  you  to  the  ARRL  Handbook  rf  you  need 
circuit  details  for  the  oscillator. 

!  have  an  MFJ  antenna  analyzer,  which 
works  by  injecting  a  low-level  signal  into  the 
antenna  and  then  using  ct  to  measure  reflect- 
ed power.  \  find  that  this  piece  of  test  equip- 
ment works  well  as  a  signal  source.  You 
might  also  find  it  helpful  to  have  a  frequency 
counter.  The  alignment  instructions  provide 
for  checking  the  frequency  at  two  test  points. 
You  can,  however,  do  the  alignment  without 
the  frequency  counter.  To  tune  the  IF  section 
you  tune  a  transformer  untJI  you  hear  an  au- 
dio tevel  which  will  indicate  that  the  oscillator 
is  operating.  You  can  hook  the  frequency 
counter  or  scope  to  a  test  point  and  measure 
the  frequency,  which  should  be  455  kHz, 
Next,  you  tune  another  transformer  to  get 
strong  audio  output  and  check  tJie  frequency 
at  a  different  test  point  The  frequency  should 
be  at  4.455  MHz,  This  adjustment  is  very  pre- 
cise and  may  take  you  a  couple  of  tries  to  get 
it  right.  You  are  tuning  the  IF  section  to  detect 
the  4  MHz  signal  coming  through  the  crystal 
filter,  The  last  adjustments  are  to  two  more 
transformers  for  maximum  audio  output. 
These  are  fairly  broad  adjustments  and 
should  present  no  problem. 

The  next  section  you  build  Is  the  RF  sec- 
tton.  You  will  need  a  source  to  generate  a  sig- 
nal  for  the  band  the  kit  is  on.  You  can  use  a 
separate  transmftter/transcelver  or  other  sig- 
nal source.  I  once  again  used  my  antenna 
analyzef  to  provide  a  signal  source.  You  tune 
a  transformer  untiJ  you  can  hear  a  signal  that 
is  in  the  band  the  kit  was  built  for,  then  re- 
peak  the  other  transformers. 

The  last  section  you  build  is  the  transmit* 
ter*  You  need  only  tune  one  transformer  in 
this  section  to  purify  the  signal  and  route  it  to 
the  rest  of  the  transmitter.  You  can  use  an  os- 


dllosDope  and/or  wattmeter.  If  you  only  have 
a  wattmeter  you  can  tune  for  the  most  power 
output.  With  a  scope  you  will  monitor  the 
waveform  of  the  transmitted  signal  and  get  It 
as  clean  as  possible.  You  wfll  aJso  need  to  set 
a  variable  capacitor  to  make  sure  that  you  are 
transmitting  and  receiving  on  the  same  fre- 
quency. I  always  find  it  easier  to  use  my  main 
station  transceiver  for  this.  I  transmit  with  the 
power  level  off  and  no  antenna  hooked  to  my 
main  transceiver.  I  then  locate  this  signal  on 
the  receiver  I  €Uii  aligning.  Next  l  transmit  with 
the  kit  and  tune  the  variable  capacitor  to  bring 
it  right  on  frequency  I  usually  repeat  this  a 
few  times  on  different  frequencies  to  ensure  I 
have  it  set  correctly.  This  also  allows  you  to 
listen  to  the  quality  and  sound  of  the  klt*s 
transmitted  signal. 

Once  you  have  done  the  initial  check- 
out and  alignment  you  are  ready  to  mount  the 
board  and  controls  in  the  case,  tt  is  suggest- 
ed that  you  mount  the  board  in  ttie  case, 
making  the  wider  part  of  the  case  the  front. 
You  then  mount  the  board  in  the  left  section 
and  the  air  variable  capacitor  for  tuning  to  the 
left  of  the  case.  This  will  leave  plenty  of  room 
if  you  want  to  modify  the  rig  later  by  adding 
an  electronic  keyer  or  additional  filtering. 

Once  you  have  everythirvg  in  the  case,  you 
fine-tune  the  various  stages.  To  accomplish 
this  you  hook  the  transceiver  to  a  resonant 
antenna.  You  again  use  a  nearby  4  MHz 
signal  source  and  repeak  the  transformers. 
Tlie  directions  are  very  clear.  You  will  need  to 
follow  them  step-by-step  to  get  the  proper 
performance  out  of  the  receiver  and  trans- 
mitter. 

I  found  my  kit  went  together  very  easily.  1 
was  very  pleased  with  the  clarity  of  the  in- 
structions and  the  quality  of  the  parts.  I  didnt 
find  myself  confused  about  how  to  assemt)le 
any  part  of  the  kit-  Sometimes  1  like  building 
something  just  for  pure  relaxation,  and  this  kit 
really  did  the  trick. 


Performance 

Once  the  kit  was  together  and  aligned,  I 
was  anxious  to  get  it  on  the  air.  I  hooked  the 
rig  up  to  my  main  station  antenna  (a  quad). 
The  receiver  is  sensitive:  if  the  signal  is  there, 
you  should  hear  it.  One  of  the  features  that 
sets  this  transceiver  apart  from  other  QRP 
kits  is  the  CW  pitch  control.  The  pitch  control 
uses  an  air  variable  to  control  the  CW  pitch  of 
the  incoming  signal.  The  control  allows  varia- 
tion of  the  output  frequency  of  the  product- 
detector  osciiatot  You  can  set  the  pitch  to  a 
tone  that  you  prefer  More  importantly,  this 
provides  variable  bandwidth  control  by  mov- 
ing the  injected  signal  nearer  or  farther  from 
the  edges  of  the  filter's  bandwidth.  When  the 
band  gets  noisy  or  crowded  it  becomes  a 
useful  filter. 

My  transmitter  put  out  a  little  over  2  watts.  1 
had  no  trouble  at  this  power  level  making 
contacts,  1  prefer  electronic  keying.  I  find  re- 
lay-controlled transmit/receive  switching  can 
become  annoying  in  some  cases.  The  QSK  in 
this  transceiver  proved  to  be  effective. 

After  completing  the  final  alignment  proce- 
dures I  anxiously  tuned  across  the  band. 
Luckily  the  band  was  in  fair  condition.  Almost 
immediately  I  heard  AA1HJ  caHing  CO.  I  an- 
swered his  call.  Dave  in  Newton,  New  Hamp- 
shire, and  I  had  a  nice  QSO  tor  a  short  while. 
He  reported  I  was  a  559  but  a  tad  off  his  fre- 
quency. Well,  no  one  is  perfect,  I  went  back 
and  redid  the  vahabfe  capacitor  tuning.  L  next 
contacted  Bob  N2NQG  in  Toms  River.  New 
Jersey.  He  was  a  599  and  reported  i  was  a 
569.  He  was  using  100  watts  to  my  2  watts.  I 
felt  I  was  doing  a  good  job. 

The  bottom  line  is  that  this  is  one  of  the 
least  expensive  superhet-based  kits  on  the 
maricet.  It  is  fun,  easy  and  enjoyatrte  to  assem- 
ble.  Beginners  may  need  some  assistance 
with  the  aHgnment,  but  should  be  at>le  to  meet 
with  success.  Once  on  the  air  I  think  you  will 
be  happy  with  the  fruits  of  your  labor. 


/HaniCun 
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HamCall  CD-ROM 

US  8f  Internationa]  CaJ!*lgn  Lookup 
Oyer  1,000,000  fislrngs  and  KXTCounlries 

Incliides  US  Clubs  A  Military  StaUons 
ICALL  program  looks  up:  name,  address, 
expiratian  date,  birth  year,  license  cJass, 
unty.  Eat/long,  area  code,  lime  zone.  & 
^e^vatjon  ficuievt  by  any  data  eleinefil 
on  PC,  call,  name  and  ztp  on  the  MAC 
Hundreds  of  new  programs  are  ork  this 
see  the  EfectroniSi  Software  Compendium 
CD-ROM  for  a  larger  co4ledron  of  software. 
*No  hard  disk  required  *  Print  Labels  -  Export  to  hard^disk 
or  floppy  *  TSFt  runs  from  L«xt  window  '  Updated  every 
April  &  Oct  •  Standing  orders  acc&pted  *  Dealer  discounts 
fbrS  Of  more  -  Laie$l  public  domain  PC  &  MAC  s^^ftware 
Same  low  price  of  S50  00  plus  S5  00  ihippir>g. 
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New  CD-Rom 

Efectronics  Software  Compendium 

I   The  E  lectron  ics  Softwa  re  Compe  nd  ium 
Jl^     is  a  colled Jon  of  programs  and  data  files 
,/     Ihat  p«rtain  to  electronics,  broadcasting 
amaleur  radio  and  SWL  activity 
Over  15,000  files  in  lotal  Ttve  disc  is  updated  and  ^sued 
semi  arjnwalTy  m  April  ft  Oa     Over  200  rrwgabytes  of 
matenal  is  resident  on  this  CCM^OM,  for  MAC  &  PC.  Send 
your  order  to  Byokmaster  Publishing,  125  00  plus  S5  00 

Route  4.  Box  1630  •  Mineral.  VA  Z31 17 
703:394-5777 
600:232-^28  ■ 

703:894*91 41  (Fax)  Qiw 

Internet:  mfo@ouck,com       W 
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SCARED  OF  THE  CODE? 


JT'S  A  SNAP  WtTH  THE  ELEGANTLY  SIMPLE 
MORSE  TUTOR  ADVANCED  EDITION  FOU 

BEGIHNERS  TO  EXPEI^TS-AND  aEYONO 

Morse  Code  leaching  s£>ftwsr«  from  GGTE  il  tli* 
nvtst  popular  In  the  wortd — and  for  good  reason. 
Vou'l!  leam  quickest  wHt»the  moel  modern  teaching 
mAthode— including  Farns worth  or  standard  code, 
on-screen  flvahcards.  rvniiom  chiracters*  words  and 
bflllonBotconversaliont  guaranteed  to  contain  every 
required  character  every  ilme— in  12  eaay  lesions. 

Sneek  throygh  t)oth«fmome  plateaus  ^n  ofw  lefith  of 
1  word  per  ivtinute  sleps.  Of^  create  your  own  drill* 
•rid  pley  them,  print  (hem  arKf  eave  tHmn  10  disk. 
Impart,  analyse  and  convert  text  to  code  tot  addition* 
Bl  dnils, 

Get  the  ^ottware  the  ARRL  setla  er)d  uaea  to  cfeata 
thalr  practice  and  test  tapes.  MorM  Tutor  Advanced 
Edttbn  la  approved  for  VE  exama  at  all  teveta.  Morve 
Tutor  is  great— Morse  Tutor  Advanced  Edition  Is  even 
better  ^and  lt'«  in  user  selectable  color,  Ord«f  yours 
today. 


For  all  MS-OOS  computera  (Including  laptops). 

Available  at  dealers,  ttirg  QSTor  7^3  or  send  %2%,95 

i-  $3  S&H  (CA  residems  add  7.7S%  taj? )  to: 

GQTE.  P.O.  Bo)c  3405,  Dept,  MS. 

Newport  Beach.  CA  9265 5 

Specify  5  V«  or  3v^  ir^ch  disk 

(price  Includes  1  year  of  free  upgrades) 
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The  FLYTECRAFT"  SFX 
Monoband  Vertical  HF  Antennas 

The  ideal  antennas  where  height  and  space 

are  critical  factors!  Now  Roied  15(Ht  W 
and  Teaturing  a  new  heavy-duty  metaJ  base! 

•  S  unique  models  for  SQ,  40, 
30,20, 17,  15.12  &10metcrs, 
Eacb  onty  9  ft«  tjill  (10  mecei  is 
sHghtly  shorter.)  •FrecislQO- 
wound  full  length  belix  gives 
excel!  eni  pcrfofmajice. 
•Unobtrusive  -  perfect  for 
inienna-resuici£d  areas.  *In- 
fituit  set-up  and  ceaf  down  or 
leave  up  pcnnanenity^  •  Top 
whip  adjum  for  low  SWR 
point.  •  Uses  2  shonened 
lufied  radials  witli  flyteoaft* 

RADtADCOILS*  ( 1  DM  USCS  3.) 


Built  with  pride  &  sold  world w^e  -  FLrTEcn;^ t^usa 


SFX  80  -  $99.95   40. 30,  20,  17.  15,  12  -  S89.9S  ca. 
I0^S7^^95  Sm  CmUS->17-50  (80>  40.  3QM):i6-5O(2O-l0M) 
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VISATMC  PHONE  ORDERS 

800 -456- 1273 
M-F9A-5P  (PT)  80S-SS3-S17J 


S^d  Check/ S  Order 

U):  FLYTECRA  FT" 

P.O.  Box  3141 

SifTii  Viliey 

CA  93093 


CIRCLE  1 18  ON  READER  SERVICE  CAHD 


34  73  Amateur  Radio  Today  htovember,  19&4 


i 


SG-23Q  Smartuner 

Antenna  Coupler 


SSB,AM,CW&DATA 
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You  can't  buy  a  smarter 
tuner  thao  this.  An  aulomatic 
antenna  coupler  so  intelligent  it 
precisely  tunes  any  length  antenna 
-StoSOft-intheffi^band  I 

The  Smartuner-  automatically 
evaluates  and  switches  64  input  and 
32  output  capacilance  combinations, 
plus  256  inductance  combinations  in 
a  "pi"  network.  The  amazing  result  is 
over  a  half-million  different  ways  to 
ensure  a  perfect  match  for  your  transceiver.  And  the 
most  intelligent  feature  of  all  is  that  the  Smartuner 
remembers  the  chosen  frequency  and  tuning  values, 
and  win  aulomaticallv  reselect  those  values  -in  less 
than  10  ms,  each  time  you  transmit  on  Ihat  frequency. 

The  SG-230  Smartuner.*  Buy  smart. 


&^^^JT.^..^ 


pEBFOBMW«|j;P 


MA1 


em 


,,HGT.on^ETO^T^-^  3^ 


,oai^-p*^**""''*^^^_ 


vessEt" 


t(M**5 


3£ALlkL 


>eR 


Qt9D4S4voU*GE 


J21 


44 


D€CS5 


PT 


ir|£SP' 


'Si^^ 


TUNtHG 
TtSTCML 


SAli 


IS« 


INSIDE 


MICROPEOCESSOR  CONTROLLED  •  NON-VOLATILE  MEMORY  •  WATERPROOF  •  B.IIE.  INDICATOR  •  1,8  TO  30  MHZ  RANGE 

10  TO  150  WATTS  LNPUTPOWER  •  lOmS  RETL'NKG  TIME  •  Mo  80  i  ANTENNA  (all  m) 


NO  COMPROMSE 
COMiflJNICATONS 

SGC  INC.   SGC  BUILDING  EO.  BOX  3526  BELLEVUE,  WA  98009  TEL  (206)  74(5-6310  FAX:  (206)  74(5-6384 
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Number  9  on  your  Feedback  card 


by  JeffM.  Gold  AC4HF 


The  MFJ-1786 

Super  Hi-Q  Loop 

A  compact  multiband  HF  antenna. 


MFJ  Enterprises,  fnc, 

RO.  Box  494 

Mississtppi  State  MS  39762 

Telephone:  (800)  647-1800;  FAX  {601 )  323-6551 ; 

Technical  help  {800)  647-8324. 
Price  Class:  $249-95 


I  was  anxious  to  try  out  the  new  MFJ  loop 
when  I  first  saw  their  advertisement  I  have 
both  read  and  heard  many  heated  discus- 
sions about  small  loop  antennas.  A  small 
multiband  antenna  that  can  be  set  up  in  min- 
utes or  used  in  places  where  space  fs  at  a 
premium  or  antenna  restrictions  are  in  effect 
would  be  a  good  investment,  if  it  performecf 
as  advertised. 

The  antenna  arrived  one  afternoon  white  1 
was  at  work.  My  wife  called  me  to  ask  what 
type  of  monstrosity  I  had  purchased  this  time, 
because  there  was  a  huge  heavy  box  that 
had  just  arrived. 

The  antenna  has  a  diameter  of  36  inches. 
This  means  it  can  fit  fully  assembled  in  the 
back  of  a  small  car  It  is  constructed  of  thidc- 
walled  aluminum  pipe.  The  current  carrying 
joints  are  welded  to  increase  the  efficiency  of 
the  antenna.  One  of  the  major  drawbacks  of  a 
small  loop  is  that  it  can  be  very  lossy.  The 
manual  states  that  the  antenna  was  designed 
with  the  intention  of  keeping  the  losses  down 
by  paying  particular  attention  to  the  electrical 
and  mechanical  construction  of  the 
antenna.  MFJ  claims  that  by  using  this 
design  method,  the  loop  should  radi- 
ate nearly  as  well  as  a  half^wave 
dipole  {they  use  the  term  "lull-size 
dipole*'  in  the  manual).  To  accomplish 
this  goal  they  use  large-diameter 
thick-walled  aluminum  pipe  for  the  ra- 
diating element,  set  into  shape  by  a 
special  machine.  The  joints  are  heli- 
arc  welded  to  eliminate  resistive  pres- 
sure connections.  For  tuning  they 
used  a  specially  constructed  (arc* 
welded)  butterfly  capacitor  which  has 
a  lower  loss  resistance.  The  antenna 
is  heavy.  The  materials  are  good  qual- 
ity, and  so  is  the  construction. 

Locatloh  and  Mounting 

The  manual  goes  on  to  explain  the 
radiating  patterns,  polarization  of  the 
antenna,  and  suggested  locations  for 
mounting.  You  can  either  verlicalty  or 
horizontally  mount  the  antenna.  If  you 
mount  the  loop  standing  up  you  will 
get  vertical  polarization.  When  mount- 
ed vertically,  the  antenna  is  direction- 
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al.  The  nulls  occur  perpendicular  to  the  ioop's 
axis. 

Mounting  the  antenna  hodzontaffy  wf!l  re- 
sult in  an  omnidirectional  horizontally-polar* 
ized  pattern.  The  pattern  will  have  a  null 
straight  up  and  straight  below  the  center  of 
the  antenna.  This  will  cause  the  ground  re- 
flection to  cancel  the  signal  unless  the  loop  is 
mounted  high  enough  away  from  the  ground 
or  structures  that  act  as  ground  planes.  A 
small  loop  is  generally  qufeter  on  receiving 
when  horizontally  polanzed.  Horizontally  po- 
larized loops  are  not  good  for  ground*wave 
communications,  but  work  well  for  medium  to 
long-distance  skywave  communications. 

Where  you  are  able  to  mount  the  antenna 
will  also  determine  how  you  mount  it.  If  you 
mount  the  loop  less  than  20  feet  above  a 
metal  roof  or  other  ground  pEane  it  probably 
will  not  work  very  well  at  all.  I  believe  inoor* 
rect  placement  and  mounting  account  for 
much  of  the  bad  reputation  the  small  loop  has 
received. 

The  loop  will  operate  from  10-30  meters 


Photo  /-  Th&  MFJ  Super  Hi'Q  Loop, 


and  should  tune  to  1:1.  Tuning  is  done  by  an 
indoor  remote  control  unit.  This  is  a  semi-au- 
tomatic tuner  It  has  a  built-in  cross-needle 
wattmeter  with  both  high  and  low  power 
ranges.  The  tuning  and  control  voltages  are 
fed  through  the  coax.  This  means  you  don't 
need  to  hook  up  any  additional  wiring.  The 
remote  control  can  be  powered  by  an  optional 
AC  adapter  or  you  can  put  batteries  into  the 
unit  for  portable  use.  There  is  a  lamp  on/off 
button  to  help  save  energy  when  using  the 
unit  with  battery  power.  Above  the  SWR/pow- 
er  meter  are  three  buttons:  the  power  button, 
the  ht/lo  power  range  control,  and  the  lamp 
button.  On  the  right  top  section  on  the  front 
panel  are  a  series  of  four  buttons  and  four 
LEDs.  The  right-most  section  is  the  Auto 
Band  Select.  This  is  for  fast  tuning.  To  its  left 
are  the  fine-tuning  controls. 

You  can  tune  the  loop  in  several  ways.  If 
you  don't  know  which  band  the  current  setting 
is  on  you  can  either  go  to  the  topmost  setting 
{10  meters)  or  bottom  setting  (30  meters)-  To 
go  to  the  top  of  the  tuning  range  you  push  the 
UP  button.  When  the  loop  is  at  the 
top  of  the  tuning  range  the  FREQ  UP 
LED  will  light  and  it  will  automatically 
stop.  This  will  take  up  to  45  seconds, 
depending  on  what  the  last  setttng 
was.  You  then  key  your  transmitter 
with  a  steady  1-50  watts  on  the  fre- 
quency you  want  to  tune,  then  push 
the  AUTO  BAND  SELECT  -DOWN" 
button.  The  loop  will  tune  'til  it  is  just 
past  the  frequency.  A  beeper  will  go 
off  and  the  remote  will  stop  tuning. 
You  then  press  the  **Down"  butlon  to 
turn  it  off.  As  you  release  the  FAST 
TUNE  (Band  Select)  button,  one  of 
the  FINE  TUNE  LEDs  will  be  on.  It 
will  tell  you  if  you  need  to  fine-tune  up 
or  down.  You  just  press  the  appropri- 
ate button  and  observe  the  cross 
needles  until  you  get  to  1:1,  If  you  go 
a  little  too  far.  you  just  press  the  op- 
posite fine-tune  button.  This  proce* 
dure  is  a  lot  easier  in  practice  than  it 
is  trying  to  describe  It  in  words.  After 
you  have  done  it  once  it  is  a  sample 
procedure.  The  manual  describes  the 
process  clearly  and  completely. 
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DESIGNED  FOR  ONE  REASON . .  .TO  HAVE  FUN! 

AND  BOY  DOES  H  DEUVER!!! 


Chonge  bonds  in  a  second: 
Just  plug  in  desired  modulel 
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rsSMAU 

Makes  mobib  or  portabb  fun  for  more  bams  than  ever  before. 
Ffts  almost  any  car,  even  ccxnpads.  Meosuring  only  2.5"  X  7.25' 
X  975"f  this  nve  lb.  tKJvel  oomponion  lucks  in  a  briefcase  with 
plenV  of  room  to  spare.  __ 

Receiver  run^  dndbs  around  rigs  at  hfiAce  the  price,  90  dB 
dynamic  range,  low  phose  noise  design  lets  you  hear  the 
weak  ones  even  on  cnswded  bonds,  if  s  no  fun  if  you  can't 
heorem! 
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MADE  IN 
USA 

Potented  "Jones*  Rtter  provides 
variable  bandwidfh  9  pole  crystal 
filter  -  500  Hz  to  2.5  kHz.  The  right 
filter  for  every  condition  af  the 
touch  of  a  knob. 

*SYNCHRO-LOCK'  software  keeps 
VFO  virtually  drift  free  regardless  of 
tern  per  otu  re  variations, 

Optiortal  Noise  Blanker 

SSB  ond  CW  50  Watts  Output 

Adjustable  To  5  Wotts 

Runs  Off  12-1 4  VDC 

TX  "10  Amps,  RX-,6Amps 

Receive  Offset  Tunirig 

Bufl^i^  lofnbfc  Keyer  wiffi 
Legendary  QSK  Speed  odiu stable 
on  front  pnd  shown  in  display- 


rsSIMPlE 

Just  sft  down  and  operate.  Master  every  feature  in  minuies  - 
no  modem  rig  is  as  eosy  to  use.  Change  bond  rnodules  in 
a  flash  lo  work  1 60^10  meters  including  W^^d^C, 


$549 


Indudes  one  bond 
module  of  your  choice 

$29  *  Each  addiliond  bond  module 

SCOUT  ACC£SSOIUESi 

MODEL  PRICE 


rsAlfORDABtf 

At  $549,  if  s  botf  ihe  price  of  the  cbse 
competrfon.  fsb  otfier  ng  pocks  so  muc 
pefformonce  or  so  bw  a  price.  Hove  a 
on  HF  without  spending  a  fortune. 


rsNorATor 

Crysfal  mixing  (no  synthesizer)  coupled  with 
mefcubus  circuit  design  yields  sparkling  clean 
receive  audio.  And  you'll  nxsrvd  at  the  un- 
solicited compliments  on  tn^nsmit  audio. 


296  Mobile  Brocket 

297  Noise  Blanker 

937  1 1  Amp  Power  Supply 

938  Tiny  Svifitchinq  Supply 

pnlyalbsJ) 
700C    Hand  Mike 
607       Weighted  Key  Paddle 
291       Antenna  Tuner 

VISA,  MC,  DISCOVIR 

*Pius  shipping  and  hondlmg; 
call  lott -free  Tor  charges. 


$15,00 
$19.50 
$79.00 
S95.00 

$39.9* 

$39,00 

$89.00 


CALL  1-800-833 

Tefephone  Hours: 

9:00  AM  -  5:30  PM  Eastern 


...America's  Bestf 

"ttSV 


1165  Dolly  PartDh  Parkway 
SevierviUe.  TN  ^7B&2  USA 
Offi»i(StS)45>7172 
Faoc  («15|  428-44*3 
Bepair  Oepti  fSlS 


Photo  2.  The  MFJ-t786  Remote  Control 


I  first  tested  the  loop  in  a  horizontal  cofifig- 
u ration.  I  kept  the  installation  as  simple  as 
possible.  I  had  a  spare  piece  of  thick-walled 
PVC  pipe  about  five  or  so  feet  long  that  I 
mounted  to  the  antenna.  I  put  the  loop  over 
my  shoulder  and  climbed  the  tower  to  the  roof 
of  the  house.  I  put  the  loop  up  at  about  22 
feat  and  used  the  crossbeam  of  the  tower  to 
help  stabilize  the  antenna,  l  was  able  to  com- 
pletely nrNDunt  the  antenna  on  the  root  includ- 
ing teedtng  the  coax  out  of  the  house  through 
the  shack  floor,  in  less  than  20  minutes.  I 
don't  recommend  this  method  for  permanent 
installations.  The  antenna  is  faJrty  heavy  for 
its  size  and  the  PVC  pipe  would  not  be  suffi- 
cient to  hold  the  antenna  over  a  long  period 
of  time.  If  I  were  going  to  leave  the  antenna 
up,  I  would  have  mounted  it  higher  and  re- 
placed the  PVC  with  some  real  pipe* 

I  went  into  the  house  to  lest  out  the  new 
antenna.  I  opened  the  manual  and  went 
through  the  initial  test  procedures.  I  didn't  en- 
counter any  problems  so  I  decided  it  was  time 
for  an  on-the-arr  test.  I  first  tried  30  meter 
GW.  I  came  across  W1ZEI/4  calling  CQ.  I  had 
a  nice  chat  with  Brownie  in  Florida.  He  was  a 
539  and  I  was  a  569. 1  told  him  I  was  testing 
out  a  new  antenna  and  he  reported  I  was  "do- 
ing FB,"  Propagation  must  have  been  towards 
Rorida  because  I  next  worlced  Lew  in  Winter 
Park,  Rorida.  He  was  a  579  and  I  was  a  589. 
He  stated  loop  doing  very  good  into  central 
Rorida/'  I  worked  many  other  contacts. 

I  had  recently  finished  testing  out  the  new 
MFJ  SSB  20  meter  low  powered  travet  radio 
and  decided  it  would  be  a  good  lest  of  the  an- 
tenna to  see  how  it  did  with  low  power  on 


SSB.  I  tuned  the  loop  to  20  meters.  41  took 
about  a  minute  to  change  bands  and  fine- 
tune.  I  heard  a  DX  station  calling  with  a  fair 
number  of  North  Amefican  stations  trying  to 
call  him.  CT10YX,  Pedro  in  Portugal,  was  58 
coming  into  North  Central  Tennessee  and  re- 
ported I  was  a  52-55.  While  on  20  meters  \ 
next  worked  Paul  in  St.  John's^  Newfound- 
land, Again  there  was  a  number  of  stations 
calting  him.  He  was  using  the  special  call 
V01IMD  to  commemorate  Marconi's  birthday 
from  the  site  where  Marconi  first  received  a 
transcontinental  signal.  Paul's  home  call  is 
V01HE,  We  talked  for  a  while  and  he  report- 
ed my  signal  and  audio  were  good.  His  signal 
was  a  58  and  mine  was  a  56-58.  After  chat- 
ting a  while  he  realized  he  was  supposed  to 
be  making  as  many  contacts  as  possible  so  I 
let  him  go.  I  also  worked  Tony  KF2Q1,  in 
Sayville.  New  York,  with  the  Travel  Radio.  His 
signal  was  a  59  and  reported  mine  was  a  57. 
We  had  a  nice  chat  and  discussed  the  oper* 
ating  conditions  on  both  ends.  He  couldnl 
believe  1  was  on  low  power.  He  said  "I  am  us- 
ing 300  watts.  You  have  a  fantastic  signal — 
says  a  tot  for  QRP." 

Testing 

Our  University  club  brought  the  antenna 
along  on  a  recent  QRP  expedition.  We  hoist- 
ed the  antenna  up  about  30  teet  into  a  tree. 
We  guyed  the  sides  to  two  other  trees.  The 
antenna  worked  reasonably  well  in  this  con- 
figuration. 

I  have  very  carefulfy  tried  to  conduct  the 
traditional  antenna  comparison.  I  have  eight 
transceivers  and  four  antennas  hooked  up  in 
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Arrow  Antenna 
1461  Peacix-k  R. 
LDveland.  CO   805^7 


(303)663-54a5 
Fax  (303  663-5065 


CABLE  T.V.  CONVERTERS 

Jerroiif^.  OaK.  Scientific  Atlantic-  Zenith,  & 
many  others.  "New  '  MTS  Stereo  addon: 
mule  &  volume.  Ideal  for  400  &  450  owners. 


1-800-826-7623 

B  &  B  INC.    ^ 

3584  Kennebec,  Eagan  MN  55122 
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a  way  that  1  can  easHy  flip  a  switch  or  two  for 
comparison  of  either  rigs  or  antennas.  I  was 
very  pleased  arKJ  impressed  with  the  perfor- 
mance of  this  antenna.  The  effectiveness  of 
the  loop  as  with  all  antennas  has  to  do  with 
many  variables  such  as  what  is  near  it,  what 
type  of  grourKJ  you  have  in  your  area,  is  there 
water  nearby*  how  high  is  the  antenna,  how 
high  is  your  QTH,  and  what  the  band  condi- 
tions like,  i  think  data  on  the  theoretical  gain 
of  an  antenna  is  important,  tjut  there  are  suffi- 
cient variables  involved  to  force  you  to  look  at 
how  the  antenna  will  perform  for  you  under 
your  specific  conditions.  I  did  in  fact  do  many 
comparisons.  My  quad  was  significantly  bet- 
ter, but  that  would  be  expected.  I  tested  the 
loop  against  my  Gap  verllcaL  Depending  on 
the  day.  band  conditions,  band  and  distance 
from  the  sending  station,  the  antenna  perfor- 
mances varied.  The  vertical  would  out  per- 
form  the  loop  one  time  and  then  the  loop 
would  win  another  Sometimes  the  two  anten- 
nas would  perform  equally. 

Results 

Once  again  I  think  this  antenna  was  de- 
signed for  a  couple  of  specific  types  of  appli- 
cation tlimiled  space  or  portability).  Ed  Hare 
KA1CV,  ARRL  Laboratory  Supervisor,  stated 
in  May  1994  OST  (p.  35,  sidebar),  '^  _  l^d 
done  some  antenna  modeling  of  small  loops 
using  EINEO.  Td  learned  that  a  small  toop  at 
low  heights  above  ground  slightly  out  per* 
forms  a  half-wave  dipole  at  low  angles  of  radi- 
ation (those  best  for  DX)." 

For  a  loop  to  perform  well,  it  must  be  set 
up  properly.  MFJ  dearly  tells  yoy  how  to  do 
this  in  the  instruction  manual.  1  found  the 
manual  to  be  very  well  written,  it  was  com- 
plete and  easy  to  understand.  The  manuaJ  in- 
cludes theory  of  operation,  set  up  considera- 
tions, step-by-step  testing  procedures  and 
operating  procedures. 

Another  aspect  of  this  antenna  is  that  it  Is  a 
"Hl-Q"  antenna.  This  means  Ihere  is  less 
noise  on  receive  with  this  antenna,  but  the 
bandwidth  for  a  good  SWR  is  narrow.  The 
tuning  takes  a  little  getting  used  to,  but  is  nat 
difficult,  if  you  rrrove  a  little  bit  on  frequency 
you  will  need  to  retune  the  antenna.  If  you  are 
going  to  sit  on  a  frequency  and  call  CQ  this 
isn't  a  problem,  tf  yoii  are  going  to  tune  the 
band  or  switch  bar»ds  a  fot,  you  should  take 
this  into  consideration.  My  overall  impression 
of  this  antenna  is  that  it  performed  surprising- 
iy  wen  for  its  size,  especially  when  you  con- 
sider that  I  was  operating  mainly  QRP  with 
the  antenna  only  22  feet  high  and  hanging 
slightly  off  my  tower. 


NO  TUNERS 

NO  RADIALS 

NO  RESISTORS 

NOCOMPROMtSE 

FIVE  EXCELLENT  REVIEWS  JUST 

DONT  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOG. 

*  %m  r»vi4itf  In  Ocl.  7d.  1 864        *  StpL  73. 1 9«        MaieK  71, 1  Hi 
CQ,  a«.  IMt         Mir.  W.R.  tt 


BILAL  COMPANY 

f  37  ManchiBtar  Drivv 

F1oriii«rtt,  Colorado  SOdIG 

(719)68?-0650 


"^•l^l■flCl5ll^ 
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Ham  help 


Number  10  on  your  Feedback  card 


We  are  happy  to  pfovide  Ham  Hefp  iistings  free  on  a  space  avaiiabh  basis.  To  make  our 
job  easier  and  to  ensure  that  yoor  listing  is  correct,  piease  type  or  print  your  request 
dcafiy,  cfouWe  spaced,  on  a  fufi  (8  i/2~  x  i^l  s^eet  of  paper  You  may  aiso  upload  a 
S&lk)g  as  E-maii  to  Sysop  to  the  73  flSS  /Spectat  Events  Message  A/ea  J?n.  (2400 
baud.  8  data  bits,  no  parity,  i  stop  bit.  (603}  924-9343).  Phase  indtcate  hkisfor  pubit- 
CStion.  U$e  upper-  and  fower-case  tetters  where  appropriate.  Atso,  print  numbers  cam- 
futiy — a  t  for  examph,  can  be  misread  as  the  tetters  1  or  i,  or  even  the  number  7. 
SpecificaUy  mention  that  your  message  is  hf  the  Ham  Hetp  Column.  Phase  remember 
to  acknowledge  respomes  to  your  reguests.  Thank  you  hr  your  cooperation. 


I  would  like  ta  get  information  and  the 
addresses  of  manufacturers  of  ama- 
teuf  radio  equipment.  I  am  In  the  pro- 
cess  of  setting  up  a  smaEl  retail  busi- 
ness in  tfie  Oklahoma  Cily  area  to 
hfip  the  amateur  community.  I  am 
looking  for  reputable  companies  that 
give  good  service  on  their  equipment. 
Gien  Cottins.  812  Hunter  HM,  Okla- 
homa City  OK  73127. 

I  need  informalicsn  on  a  good  2  meter 
base  rig,  I  do  not  want  a  Handi-taiki  or 
mobile;  I  need  seme  thing  thai  will  han- 
dle CW.  SS&  ar>d  FM,  I  also  need  in- 
formation as  to  where  I  can  get  a 
smafl  20-10  meter  beam,  as  I  have 
limited  yard  space.  Please  send 
replies  to  Rev.  John  X  Kui^enskl  Sr., 
1W2  12th  Ave.  SE,  Jamestown  ND 
58401. 

Does  anyone  know  of  any  amateur  ra- 
dio software  for  the  Coco  Ml  comput- 
er? it  wouEd  not  matter  if  it  was  just  fof 
BASIC.  DISK  BASIC  Or  OS9  Level  I  or 
II.  I  would  like  to  use  my  Coco  III  for 
WeFax,  RTTY.  CW  and  whatever  else 
In  radio  communications.  If  you  have 


any  leads  or  information,  please  help, 
David  Guess,  121  US.  31 W  Bypass 
Apt.  6,  Bowling  Green  KY4210t. 

J  need  lo  bui^d  an  ineKper\srve.  grape- 
fnj  it-sized,  mains -ope  rated  power  sup- 
ply, 12V  (AC  or  DC)  at  60  amps.  All 
help/I nfo/ad vice  gratefully  acknowl- 
edged.  Aiex  Funke  KCStWR.  1176 
Rske  SU  PBCtTic  Paltsades  CA  90272. 

If  anyone  has  information  on  modifica- 
tions that  can  be  made  to  the  "HAL" 
DS3(X)0  KSR  terminal  la  enhance  its 
operations,  especially  a  mod  that 
could  provide  an  ASCII  output  as  mes- 
sages are  displayed  on  the  screen, 
please  contact  Eric  A.  Stokes  Sr. 
WA8ZJY.  tt415  West  Pkwy.,  Detroit 
M  4S239. 

NEEDED:  Service  manual  for  a 
HEATHKiT  fVlulH-Speed  Servo  Chart 
Ftecorder  l^odel  IR-I8i\^  Series  02240. 
I  also  need  chart  paper  #445-19  for 
the  same  machine.  I  wtii  pay  for  copies 
and  postage.  Thanks,  Jotin  Eilenburg, 
6009  Faff  Creek  Rd.,  RusseiiviHe  IN 
37860. 


■^k  NuTTib^  11  on  your  Feedback 

Dealer  directory 


card 


DELAWARE 
Newcastle 
Factory  auUionzed  dealer!  Vaesu.  ICOM.  Ken- 
w*00d,  AHRL  Put)6C3tons  CaUtJOOk.  ARE  Ham- 
Wt.  AEA,  Kamronics.  Ameritron,  DJshcralt  Hf- 
Gain,  Heil  Sound.  Standard  Amateur  Radio, 
MFJ,  Hustter.  Diamond,  Butternut,  Astron, 
Lar^en,  end  mijch  more.  DELAWARE  AMA- 
TEUR SUPPLY,  71  MeBd<?w  Road,  »ew  Castl« 
D£  1972a  (302)  azS-TTZfl. 

NEW  JERSEY 

North  Jersey's  newest  Two  Way  Radio  aJid  EfeC' 
ironies  Dealer  is  now  open.  Sales  of  Ham.  Bua- 
rv&ss.  Mari"^  and  C.B.  two  way  equipment  as 
w«n  as  Sc-i^-^'i,  Shoriwav^.  Electronic  Kits^ 
Antennas.  Books,  Cable  BoJtes  and  more. 
FfiendSy  service  and  low  prices.  Advanced  Spe* 
cialtles,  114  Ess^x  Street.  Lodi  NJ  07G44. 
(201)VHF^206L 

NEW  JERSEY 
^Bfk  Ridge 
North  Jersci^'s  oldest  and  lines!  Shonwave  and 
Ham  Radio  Dealer  Three  minutes 
fiom  Garden  State  PIcwy  and  NY  Tliruway  Au- 
Ihonzed  Dealers  ^or  AEA,  Alpha  Delia, 
Oiam^ond,  ICOM,  MQati  Radto  Company,  Ken- 
wood, Vecifomcs.  Vaesu.  Ham  Sates.  Lee 
WK2T  GILFER  SHORTWAVE,  52  Park  Ave.» 
Park  Ridge  m  07656.  (201)  391-7887. 

NEW  YORK 
Manhattan 
fyianhattaii's  iargesi  and  oniy  Ham  Radio  Store, 
also  full  line  oi  Business,  H^iarine.  Aviation, 
Shortwave  Radios  and  Scanners,  and  Ceitular 
Phoftes  and  Beepers.  L^rge  se^&cl^o^  ol  Books. 


Antennas,  Test  Equipment,  coaxial  cable  and 
parts.  Full  Servioe  Repair  Lab  on  premises.  Our 
44th  Vfear...We  carry  all  ma}or  lines:  MOTORO 
LA.  (COM.  KENWOOD.  YAESU.  0ENDIX  KING. 
ASTRON.  AEA,  SONY.  PANASONIC,  MFJ. 
CCTV  CAMERAS  AND  MONITORS,  BIRO 
WATTMETERS,  FREQUENCY  COUNTERS. 
SCANNERS.  HYGAIN,  VI8R0PLEX.  HEIL, 
CALLBOOK,  ARRL  OTHER  PUBLtCATlONS. 
Open  7  da^s  M-F,  9*6  pm.;  SaL,  lO-S  p.m.. 
Sun.  n-4  p.m.  We  ship  Woftdwtf^e.  Call, 
Fai.  or  wfite  for  information  and  prices,  >bur 
one  Source  for  HAM  and  Business 
Radios  ...  SAURY  ELECTROKICS,  512  Broad- 
way, New  York  m  tOOlZ.  {212}  92&'7000.  FAX 
(212)925-7D0t. 

OHIO 
Coluftlbus 
Central  Otrio's  full- tine  autliorized  dealer  for 
Kenwood,  ICOM^  Yaesu,  Alinoo.  Japan  Radio, 
Srandard,  AEA.  CushcfafL  Hustler.  CHamond 
and  MFJ.  New  and  used  eoufptnent  on  tfisplay 
and  ofiK^nnaJ  m  our  new  10.000  sq.  ft.  tidiity. 
Laige  SWL  Depanment  too  UNIVERSAL  RA* 
DIOt  6830  Americana  Pkwy.^  Reynolds  burg 
(Columbus)  Oti  430&B.  (614)  Se64267. 

PENNSYLVANIA 
TrevosA 

Authorized  factory  sate^  and  service.  KEN- 
WOOD, ^COfVI.  YAESU,  tealuring  AMERURON, 
8&W,  MFJ,  HVGAIN.  KLM  CUSHCRAFT,  HUS- 
TLER. KANTRONICS,  AEA.  VIBROPLEX,  HElU 
CALLBOOK  ARRL  Pubhcations.  and  nujch 
more.  HAJITRONICS.  INC.,  4033  Brt>wn9¥«i 
Road,  Trevose  PA  1904?.  (21 S)  357-1400.  FAX 
(215)  355-fi9&3.  Sales  Order  1-800-42&  2320. 
Cirde  Reader  Sendee  29S  for  inone  informaiion. 


Defers:  Your  compare  mrm  and  message  can  cor^lain  up  to  50  wor{te  for  3£  little  as  S420 
y^rfy  (prepaid),  or  S2i0  for  ^x  months  (prepaid).  No  mention  of  nrtarkirdef  business  please. 
Oifectory  text  and  payrrteni  must  reach  us  60  days  in  advance  ol  pubficaEion.  Fof  example, 
advertising  for  the  April  '92  Issue  musl  be  in  our  hands  by  Februa/y  1st.  Mail  lo  73  Amateur 
Radio  Today.  70  Rte.  202  N.  Pelerborough.  NH  03458 
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^  1/4X  Stub  protectors  ring  with  lightning  energy? 

►  which  material  shields  lightning's  H  field? 

►  dc  continuity  RF  protectors  don't  work? 
>-  why  single  point  grounding  works  best? 
►  about  latent  equipment  damage? 

FREE '  join  25,000+  readers  and 
i  learn  from  The  Leader  in 

1      Lightning  &  Grounding  Solutions 


(702)782-2511 


1 


CORPORATION 
FAX:  (702)  782-4476  ■  2225  Park  Place  ■  P.O.  Box  9000  ■  Minden,  NV  89423-9000 
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73  Review 


Number  12  on  your  Fieedl^ack  can! 


by  Dave  Pelaez  AH2AJR/S 


Biial  Company 

137  Manchester  Dr. 

Florissant  CO  80816 

Tetephone:  (719)  687-0650 

Price  Class;  $59.95 


The  Isotron  40 


The  neighbors  might  think  it's  a  futuristic  bird  feeder, 

but  it's  really  a  compact,  horizontally-polarized  40  meter  antenna! 


Lets  face  it a  40  meter  antmna  that  is 
small  enough  to  lit  inside  a  trash  bag 
probably  puts  out  about  as  much  sIgnaJ  as  a 
dummy  load,  right?  Also,  if  it  looks  uncon- 
ventional.  it  must  not  work  as  well  as  a  nor- 
mal antenna*  right?  Surprise!  Both  of  these 
premises  are  incorrect!  The  Isotron  antenna 
IS  an  excellent  example  of  one  tiiat  shouldn't 
work  because  it  simply  doesn't  "look"  right 
. .  ,  at  least  this  is  what  I  thought  before  ac- 
tually buying  one  of  these  antennas.  But 
work  it  does!  Much  to  my  surprise,  the 
Isotron  40  meter  antenna  has  performed  so 
well  it  has  now  become  a  part  of  my  perma- 
nent HF  installation.  As  long  as  the  antenna 
{s  electrjcafly  correct,  and  laws  of  physics 
aren't  broken,  many  unusual  antenna  de- 
signs are  possible.  And  this  antenna  has 
proven  to  be  no  exception.  Let's  take  a  clos- 
er look  at  this  extremely  compact  HF  anten- 
na that  could  t>e  the  answer  for  hams  with 
antenna  space  limitations. 

In  business  since  1980,  Ralph  Bilal 
WD0EJA  has  actually  designed  six  different 
Isotrons  for  160,  80,  40.  20,  15  and  10  me- 
ters. A  search  for  the  lextbook"  name  for 
these  antennas  came  up  "empty."*  I  discov- 
ered that  Mr  Bilal  coined  the  term  "Isotron" 
to  describe  his  design  which  is  really  quite 
unique. 

Construction 

I  found  the  instructions  provided  were 
excellent.  Assembly  time  is  about  40  min- 
utes, start  to  finish.  The  only  tools  that  are 
required  are  a  screwdriver,  pliers,  and  a 
small  wrench.  You  must  purchase  a  five- 
foot  mast  section  in  order  to  fully  assem- 
ble the  antenna,  as  the  mast  section  is 
not  included.  There  is  no  need  to  break 
out  the  soldering  gun  or  wire  strippet  The 
SO-239  connector  is  pigtailed  at  the  factory 
and  the  coil  assembly  is  pro-wound, 
stripped,  and  ttnned.  The  total  part  count  is 
10,  and  all  fastening  hardware  is  stainless 
steeL 

Installation 

Wayne  would  indeed  grimace.  I  decided 
to  mount  the  antenna  for  testing  in  the  attic, 
knowing  full  well  of  the  E-Relds  that  would 
be  present  (another  good  reason  not  to  run 
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the  ampf).  This  instaJlation  was  to  keep 
myself  in  good  graces  with  the  XYL.  As  we 
had  just  moved  into  a  newly-constructed 
home,  1  had  earlier  ruled  out  putting  up  a 


dipole,  as  the  closest  'attachment  point* 
for  a  wire  antenna  was  a  transplanted 
sapling  that  I  had  earlier  mistaken  for  a  large 
Texas  w^^^kJ.  So  up  went  the  Isotron. 


w 


.> 


Photo  A.  The  Isotron  40. 


Tuning 

The  most  challengJng  part  of  the  assem- 
bly is  the  tuning  of  ttie  antenna  to  find  its 
resonant  point.  Mr,  Bilal  has  complied  a  de- 
tailed step-by-step  process  to  make  this 
"black  aiT  less  tedious.  Jr»  fact,  the  instmc- 
tions  are  complete  enough  so  you  do  not 
have  to  rely  on  a  noi&e  bridge  to  adjust  the 
arttenna's  resonant  point.  Tuning  this  anten- 
na is  a  matter  of  pivoting  a  capacitance  hat 
ttiat  is  attached  to  an  aluminum  rod  from  the 
verticaj,  and  f^st  the  horizontal,  rotating  the 
rod  to  the  "front*'  of  the  antenna.     ^^— 
The  instryction  booklet  contains 
some  neat  tricks  and  shortcuts  on 
how  to  an^lve  at  the  desired  reso- 
nant point.  These  helpful  hints  are  a 
product  of  a  whole  lot  of  "corporate 
memory*  that  greatly  assists  the 
new  Isotron  purchaser  m  avoiding 
the  potential  pitfalls  of  bringing  the 
antenna  to  resonance.  For  in^band 

utilization,  no  trimming  of  the  coll  is      

required;  however,  the  instruction 
manual  explains  the  procedure  for  trimming 
the  coil  if  the  antenna  Is  going  to  be  used  lor 
out-of-band  activities  (MARS  CAP  FAA  etc). 

Once  the  resonant  point  is  found,  you  will 
notice  a  dramaticatly  steep  resonance  skirt. 
In  my  installation,  I  have  a  minimum  cen- 
tered 1.1  to  1  VSWR  and  a  usable  3  to  1 
VSWR  about  150  kHz  up  and  down  the 


band,  More  typically,  a  250  kHz  tuning  range 
can  be  expected.  This  "usable"  tuning  range 
will  vary,  depending  on  the  installation  envi- 
ronment. An  Isotron  in  the  clear,  as  opposed 
to  one  located  next  to  metal  attic  ductwork, 
will  behave  differently.  Past  the  usable 
range,  the  VSWR  ends  up  going  off  the 
chart  very  quickly. 

Operation 

My  first  perception  after  tuning  the  anten- 
na was  that  I  had  the  transmission  line 

'Tve  been  amazed  that 

we  have  been  able  to 

consistently  communicate 

from  Dallas  using  an  attic 

antenna  about  the  size  of  a 

small  Texas  watermelon. 


ff 


check  of  the  VSWR,  I  broke  into  about  a  half 
dozen  OSQs.  I  was  also  surprised  that  I 
could  work  *em.  This  was  not  expected,  es- 
pecially with  miy  compromise  attic  installa- 
tion. I  tried  another  "tesr  later  in  the  week 
with  some  friends  who  were  about  40  miles 
out  (ground  wave).  It  was  interesting  to  note 
that  the  station  on  the  other  end  was  experi- 
encing a  high  noise  fevel  due  to  a  distant 
thunderstorm.  He  was  using  a  tong-wire  an- 
tenna, and  we  both  were  running  aiXiul  100 
watts, 

^^  Up  to  three  different  fsotrons  can 

be  connected  in  parallel;  however, 
the  manufacturer  recommends  the 
utilization  of  a  noise  bridge,  as  mu* 
tual  coupling  causes  the  over- 
all Impedance  to  become  an  aver- 
age of  the  three  antennas,  making 
the  tuning  process  extremely  com* 
plicated. 

Mow  Does  it  Work? 


hooked  up  to  an  in-the-clear  dipote.  \  lis- 
tened up  and  down  the  band,  and  the  usable 
bandwidth  was  very  active  with  many  sig- 
nals. The  atmospheric  noise  levei  seemed  to 
be  a  bit  quieter  than  "normaJ ."  Frankly^  I  was 
expecting  to  hear  only  a  few  of  the  "big 
guns*'  on  the  band,  but  i  was  pleasantly  sur- 
prised to  hear  an  active  t>and.  After  one  final 


I  have  successfully  kept  an  active 
40  meter  schedule  with  KK4LW/7  who  lives 
fn  Fort  Collins.  Colorado.  Tve  been  amazed 
that  we  have  been  able  to  consistently  com- 
municate from  Dallas  using  an  attic  antenna 
atxjut  the  size  of  a  small  Texas  watermelon. 
Just  remember  one  thing-  The  "feed  point" 
does  not  require  the  placement  of  bird  seed 
between  the  coil  and  the  plates. 


35th  ANNUAL 


TROPICAL  HAMBOREE 

AAAATEUR  RADIO  &  COMPUTER  FAIR 

ARRL  HAMFEST  OF  THE  AMERIG^S 

FEBRUARY  4  -  5, 1995 

DADE  COUNTY  YOUTH  FAIR  &  EXPOSITION  CENTER 
S.W.  1 12  AVENUE  &  CORAL  WAY  (S,W.  24  ST.) 

MIAMI,  FLORIDA 
•  Sponsored  by  Dade  Radio  Club  of  Miami,  Inc. 


® 


PROGRAMS  &  ACTIVmES  FOR  EVERYONE  •  200  +  EXHIBIT  BOOTHS  •  800  +  INDOOR  SWAP  TABLES 

«  TWO  ON-SITE  LICENSE  EXAM  SESSIONS  •  FIELD  CHECKING  FOR  DXCC  AND  CQ  AWARDS 
INTRODUCTION  TO  AMATEUR  RADIO  DISPLAY  •  INTERNATIONAL  AMATEUR  RADIO  PRESENTATION 

*  FORUMS  ON  FCC  AMSAL  ARRL,  QCWA,  DXPEDIT10NS,  ANTENNAS,  PACKET,  TRAFFIC  ARES 
•  ALTERNATE  INTEREST  PROGRAMS  ON  CRAFTS,  PERSONAL  APPEARANCE,  HEALTH  &  NUTRITION 

ON-SITE  CAMPING  FOR  300  RVs  •  FREE  PARKING  FOR  15,000  VEHICLES 


ResistratioH:  55.00  Advance  (deadline  Jan,  31st)  -  S7.0O  Door 

Campsites:  3  days  (Fri.,  Sat,  Sun.)  $45.00,  4  days  (Thur,  Fri,,  Sat,,  Sun.)  S60.00 

Swap  Tables:  $25.00  each*  plus  reg.  ticket  •  Power:  S10.00  per  user. 

♦CAa  OR  FAX  FOR  SWAP  SPACE  AVAILABIUTY  BEFORE  SENDING  IN  TABLE  RESERVATIOK 

(Pnces  quoted  for  tickets,  tables  &  camping  include  Fla.  3e  Dade  Co.  tax) 


Headquarters  Hotel:  Miami  Airport  Marriott  -  570.00  Singte,  Double  +  Tax.  Tef.  (305)  649-5000  ^  Speak  Only  to  (teervation 

Department  and  MUST  mention  'Tropical  Hamboree"  to  get  special  rate.  Deadline  Jan-  20, 1995. 
Alternate  Hotel:  Holiday  Inn  LeJeune  Center  -  S70,00  Sinsle,  Double  +  Tax 
(Compiimentar/  Drmk  Coupon  upon  check-in)  -  TOa  FREE  TEL  1-800^28-9582. 
Speak  to  Reservation  DepL  and  mention  ^Tropical  Hamboree/'  Deadline  Jan.  20th ^^^^ 

TICKET,  CAMP,  TABLE  PAYMENTS  PAVABLE  TO:  DADE  RADIO  CLUB  OF  MIAMI,  INC. 

A^il  to:  Evelyn  Gauzens,  W4WyR.  2780  N.W.  3  St,,  Miami,  FL  33125-5059 
BOOTH  &  TABLE  INQUIRIES:  Call  305-642-4139  or  Fax:  305^642-1648 
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Number  13  on  your  Feedback  card 


Adapting  Bell  202  Telephone 

Modems  for  Packet 

Enjoy  packet  radio  with  this  bargain  basement  project! 


by  Robert  B.  Whitaker  KI5PG 


If  yoy  art  the  type  of  person  who  loves  to 
adapt  and  modify  equipment  for  amateur 
radio  use,  this  project  is  for  you.  Even  if  you 
already  have  a  TNC  but  yoo  want  to  experi- 
ment wilh  packet  modems  and  software*  it 
will  interest  you*  If  you  have  not  yet  joined 
the  packet  revolution  and  are  looking  for  an 
inexpensive  way  to  test  the  waters*  this  pro- 
ject may  be  just  your  ticket. 

Like  many  other  projects*  this  one  started 
out  first  as  an  experiment,  1  ran  across  a 
number  of  old  Bell  202  siandard  modems 
that  a  lady  had  purchased  for  a  bargain  price 
at  an  auction  of  surplus  computer  gear.  She 
did  not  know  how  to  use  them  and  asked  me 


if  1  might  be  inieresied  in  ihem.  They  were 
so  cheap  I  bought  them*  gambling  that  they 
could  be  modiOed  for  use  on  packet  radio. 
With  a  little  effort  and  the  assistance  of  my 
good  friend  and  knowledgeable  ham,  Harvey 
Babb  WB5MCT,  we  together  made  the  Bell 
202  modems  sing  happily  on  1200  bps  VHF 
amateur  packet  radio. 

Basically,  all  that  is  needed  to  make  a  Bell 
202  modem  work  on  amateur  packet  radio  is 
a  keying  circuit  and  operating  software. 
There  are  already  a  number  of  modem  pro- 
grams for  the  PC  compatibles.  Perhaps  the 
most  widely  used  and  available  program  is 
Baycom,  by  Rorian  Radlherr  DL8MBT  and 


Johannes  Kneip  DG3RBU,  from  Germany 
(see  Note  1).  Another  very  popular  packet 
modem  program.  Poor  Man's  Packets  debut- 
ed as  the  cover  slory  and  feature  article  in 
the  August  \99\  issue  of  7S  magazine  (see 
Note  2).  PMP  was  the  joint  project  of  Andy 
Payne  N8KEL  who  wrote  the  software,  and 
E  Kevin  Fceney  WB2EMS,  who  designed 
the  PMP  modem.  Both  of  these  fine  gentle- 
men are  to  be  commended  for  their  work. 
Although  the  PMP  modem  and  software 
were  designed  for  use  on  the  PC  parallel 
port,  the  software  can  be  easily  configured  to 
address  the  PC  RS-232  serial  port.  Table  I 
shows  the  changes  required  to  the  PMRCFG 


BuyjUirriidM) 
fhn  tfie  mmiifiiitm, 
Biiy  to  hittery  pad  from  Pmphex— 
wkw  batb^es  are  mw  otiiv  hminess! 


Packs  for  Longer  QSO  Time 

rei^iwetmits  ^r  K^dtw  price 


BP-85S  ICOM  12v  SOOma 


FNB-27  \\m  m  600ma  S60.00 


EBP-22SALI\C0  12v8(M)nia  S  65.00 


PB-14S  KENWOOD  12  V  400ma  $  60.00 


hkwOfifymEadt 

On€  Year  Warranty 
Matched  ceD  construction 
Case  rc-build  seivice 
Long  life,  Htended  qjeiating  t 


Add  S4,00  Shipping  k  Haiicliin^  lor  first  hatter^'. 
J  LOO  ftjr  [itch  M\  balte!}  -  Lf^.  ordy 
MATeklem^KldS%taK. 


jtl|pp||H 

iiiiiiBK 

.IIIIIIIIB 


iPGRIPHGK  ln£ 

the  only  thing  low  about  our  ctiarge  is  ftie  cost. 

1^800^34^132 


Amiable 
jfom  mtr 
dealer... 


Periphex,  Inc.  *  300  Centra  Street  •  Hollirook,  MA 02343  •  (617)  767-5516  •  (617)  7674599 
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Im'f  Your  Radio  Worth  The  ln¥esUn&^? 

Protect  It  With 

THE  PACK-IT 

FROMTRANSEi  JECHWiOmS 


WHtmrnEs 


Protect  your  HT't^  Cellular 
PhoneSf  Pagers,  and  «ny  other  devices  you 
carry  that  may  be  subject  to  damage. 

The  PACK4T  it  made  of  1/1"  neoprene 
ifuterfal  which  Is  saf«1y  belt  sewn  to  the 
nylon  protective  backing.  The  PACK-IT 
doesn't  frey  like  many  other  materials  and 
is  safe  to  wash  whenever  needed. 

The  strap  and  2"  belt  loop  is  made  from 
commercial  grade  webbing  and  Is  secured 
In  the  front  with  a  Velcro  hook  and  loop 

assembly. 

The  PACK-U  doesn't  wear  the  radio  like 
leather  and  protects  the  radio  from  the 
small  fails  which  occurs  In  everyday 
usage.  The  neoprene  material  Is  a  cushion 
material  which  not  only  covers  the  radio 
but  li&o  pfotects  ft.  Various  slits 
available  so  call  for  the  size  to  fit  your 
need. 

Made  tfi  The  USA) 
$15«954S3  00S&H 

f  (SQO)  829-8321 

Dealers  Welcome 
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)      i 


Pholo  A.  Carefiiiiy  wire  the  RS-2J2  Imes  between  the  modem  and  the  computer.  The  wiring  is 
different  from  standard  modem  commwucations. 


file.  The  PMP  modem  can  also  be  adapted 
from  parallel  port  use  to  serial  port  use  wiih 
ihc  iiddiLion  of  a  TTL/RS-232  conversion 
circuit  such  as  the  MAX232  chip  and  a  7404 
hex  inverter  {see  Note  3). 

My  favoriic  modem  program  is  SofTNC, 


written  by  Andy  Payne  (see  Note  4).  It  is 
very  similar  to  Poor  Man's  Packet  (also  writ- 
ten by  Andy),  but  it  has  a  couple  of  features 
which  make  ii  superior  to  PMP,  most  no- 
tably a  keyboard  bulTer  so  keystrokes  are  not 
lost  when  a  packet  is  being  received.  Addi- 


Fhoto  B,  7  he  author  has  instated  a  Poor 
Man  J  Packet  modem  in  a  case  and  added  a 
TTi/RS-232  convener  to  operate  the  modem 
through  the  PC  senai  port. 


ttonally,  SofTNC  is  already  written  to  ad- 
dress the  PC's  RS-232  serial  pon  rather  than 
fheparaltci  pon. 

Keying  the  Radio 

The  keying  circuit  requires  the  addition  of 
a  2N3904  NPN  switching  transistor  and  10k 
ohm  resistor.  The  entire  wiring  diagram,  in- 
cludhig  the  RS-232  line  connections  to  !hc 
PC,  is  shown  in  Figure  1 .  Tlie  softu'are  as- 
sembles and  decodes  packet  transmissions 
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Serial  Purl 


3 
2 


Modern  Port 

DB2a 


2 
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L       ,  8 


I  4 

t 
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TXO  . 
RXd 
GND 
CO 

RTS 


DTR 


2() 


CTS 


GND 


CD 


6 


TF 


lOK 


Radio  ITT 


Radio  PTT 


Radio  Audja 
RX  Input 


GND 


2Na904 


Radio  >Iike 
TX  -  AFSK 


HodeiTi  RXO 


Atidia 


Radio  PTT 


Modem  TXO       AAAA  /^^ 

t_ 


RacHo 
>like 


Modc^ni  -  5 -Pi  1 1  DIN  Conncotions 


Optioiia]  LFvel  Control 


Figtnv  I.  Winng  diagram.  Urn  cmtttf  and  computer  coiuiectlons  wifladapi  BeH  202  modems  fornse  wirh  PMR  Baycom,  orSoJTNC.  A  vari- 
able resiswr  in  the  transmit  mupui  max  be  added  to  reduce  audio  le\'el  into  the  radio  trafisjnitier. 


by  ihc  rapid  switching  of  ihc  serial  port's 

handshaking  lines.  Be  careful  to  tbilow  the 
RS-232  pon  wiring  diagram  as  it  is  diiTerent 
from  normal  serial  communications!  I  have 
built  the  keying  circuit  inside  the  hood  of  the 
DB-25  connection  cable  on  a  number  of 
modems  so  thai  no  internal  modifications  of 
the  modern  are  even  required.  On  another 
modem  1  installed  a  five-pin  DIN  jack  for 
the  radio  connection  to  ihe  back  panel  of  the 
modem,  like  many  TNCs. 
Either  vvay.  the  modifications  are  non-de- 


P/iofo  C  If  yon  haven't  experienced  packei 
yet,  mayhe  ihis  pmjeci  will  give  you  a  good 
excuse  to  try  ih 


structive  and  the  modem  can  still  be  used  in 
its  original  configuration  if  necessary.  The 
keying  circuit  sht>wn  here  assumes  the  radio 
is  keyed  by  switching  the  PTT  lead  to 
ground.  If  you  use  a  hand-held  radio  such  as 
the  Icom.  Yaesu,  or  Alinco  variety  that  com* 
bine  the  PTT  and  microphone  lead,  you  may 
need  to  refer  to  your  owner*s  manual  or  call 
your  radio's  customer  support  hnc  and  ask 
for  special  instrucdons.  Many  limes,  all  you 
need  to  do  for  these  radios  is  split  the 
PTT/mike  line  and  add  a  0, 1  uF  capacitor  to 
the  mike  lead  and  a  1 .2k  ohm  to  3.9k  ohm 
resistor  lo  the  PTT  lead. 

Setting  the  JVlodem  Configuration 
Switches 

Most  Bel!  202  modems  can  be  configured 
for  either  two- wire  or  four-wire  use  as  a  pan 

of  computer  system  use  on  dedicated  tele- 
phone lines.  You  will  need  to  set  the  internal 
switches  on  the  modem  as  shown  in  the 
chart  in  Table  2  lo  operate  properly.  If  your 
modem  does  not  have  the  same  switches  or 
has  other  switches,  try  expcrimcniing  with 
different  settings  until  you  find  a  combina- 
tion that  works* 

Testing  and  IVoubleshooting  the  Modem 

Once  you  have  your  keying  circuit,  your 
mtcmal  switches  set.  and  your  special  mo- 
dem-to-serial-port cable,  you  are  ready  to 


lest  your  new  packet  modenx.  Don't  be  dis- 
appointed if  it  does  not  work  correcUy  on 
first  try.  Often,  an  internal  configuration 
switch  needs  resetting  or  only  half  of  the 
modem  will  work  on  first  try.  If  you  can 
monitor  packets  on  an  active  frequency  but 
cannot  connect  lo  anyone,  you  probably 
have  a  problem  with  your  keying  circuil. 
Conversely,  if  your  modem  transmits  but 
cannot  connect  to  anyone,  you  probably 
have  a  problem  with  the  wiring  of  the  re- 
ceiver circuit.  If  you  have  half  the  circuit 
working  you  are  halfway  home- 
One  easy  way  to  check  problems  is  to 


#  FrrpoRT 

pttport  Ox3FC  2  0 
#TXPORT 

txport  Ox3FC  I 
#  CDPORT 

cdport  0x3FE  1 28  1 
#RXPORT 

rxportOx3FE  16 


Tabie  I.  PMP  Software  cftanges:  Cfiange  the 
foilowing  parameters  in  PMP.  CFG  to  the 
values  shown  below,  (This  cause.s  the  soft- 
ware to  address  the  ''handshake*'  lines  on 
the  COM  port  ttistead  of  the  Parallel  port,} 
The  addresses  given  are  for  COM!  serial 
port.  For  COM2,  change  the  port  addresses 
from  3FC  to  2FC  andfrvm  SFE  to  2FE. 
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MF J  HF/VHF  SWR 


lyzer 


IM 


•  • .  Read  your  antenna  SWR  from  L8  to  170  MHz  - . .  built-in  10  digit  LCD 
frequency  counter. .  •  RF  Resistance  Meter^\  . .  smooth  vernier  tuning , . . 


MFJ-259 


MFJ-2S9  handheld 
Univeral  SWR  Analyzer^ 
lets  you  read  your  anienna 
SWR  from  1.8  to  170  MHz  quickly  and 
easilywithout  any  other  equipment! 

MFJ's  exclusive  RF  Resistance 
Meier^  lets  you  measure  RF  resistance  yp 
to  500  ohms  at  minimmn  SWR, 

Has  fcKdli-in  10  digit  LCX>  frequency 


counter  and  smooth  vernier  tuning. 

You  get/our  insimmcnts  in  one  , , . 
10-digiE  frequency  counter . . .  RF 
signal  generator , , .  SWR  Analyzer^.  - . 
RF  Resistance  Metef"*^ 

Measure  antenna  resonant 
frequencies  and  2:1  SWR  bandwidths. 
Adjust  mobile  antennas,  antenna  tuners 
and  matching  networks  in  seconds. 


IWFi^949E  300  W  Tuner 


.i*v-- 


f^^naf  bSmt^^  ■!^4¥fff  -^nnS 


*.s#-^*:^ 


f 

MFJ-949E      TVorld^s  most  popuTar 
*149**  antenna  tuner  covers  1 .8-30 

MHz,  has  lighted  peaU 
average  Cross-Needle  SWR/ 
wattmeter,  4: 1  balun  for  balanced  lines 
dffidfiill  size  300  watt  dummy  load 

Versatile  8  position  antenna  switch 
lets  you  pre-tune  MFJ-949E  into 
dummy  load  to  minimize  QRM. 

Custom  inductor  switch  was 
carefully  engineered  to  withstand 
extreme  voltages  and  currents. 

Cabinet  has  tough  vinyl  coating 
and  molecular  bonding  -  not  painL 

VHP/W  Packet  TNCs 

MFM270B 

MFJ-1270B  super  TAPR  TNC 
clone  has  a  world  wide  reputation  as 
the  most  reliable  packet  TNC  in  the 
world  -  many  work  24  hours  a  day  for 
years  without  a  single  failure! 

FuUy  TAPR  TNC-2  compatible, 
VHFiirtrfHFoperation,yr^£  AC  power 
supply,  new  enchanced  mailbox 
expandable  to  5 12K  with  auto/reverse 
mail  forwarding,  WeFAX  mode  lets 
you  print  weather  maps,  optional 
plug-in  24O0/%00  baud  modems, 
KISS  interface*  MFJ  Host  mode. 

MFJ  1M€/Mk  Swildi 


MFJ=1272B 

'34" 


Switch  between  your  TNC  or 

microphone  by  pushing  a  button! 

Just  plug  pre-wired  cables  into 
your  rig's  mic  connector  and  TNC, 

Plug-in  jumpers  let  you  use  nearly 
any  rig  with  8  pin  mic  connector. 
MFJ-1272B,  S34.95  /MFJ/TAPR  TNC2 
clones;  MFJ-1272BX/PK-232; 
MFJ.1272B\"V7KAM  VHF/KPC3; 
MFJ-1272BYHACAM  HP  Pdm 
MFJ-1272BZ/PK"H8,  S39.95  each. 
For  8  pin  RJ45  modular  phone  jack  re- 
place B  with  M  in  model  number  above. 

KegBnenOhm  KC¥R  ^^ 

MFJ-8100K 

MFJ-SIOOW      ^  ^^k 
^9^^wired       Build  this  regenera- 
tive shortwave  receiver  kit  and  listen  to 
shortwave  signals  from  all  over  the 
world  with  just  a  10  fool  wire  antenna. 

Has  RF  stage,  vernier  reduction 
drive,  smooth  regeneration,  five  bands. 


iAPJ-I278i  MiiM-Mmto  Dota  Coiilroll«r 


Use  this 
MFJ- i278B,  your 
transceiver  and 


MFJ-1278B 

•299' 


computer  to  transmit  and  receive  digital  communications!  You'll 
discover  a  whole  new  world  of  ham  radio  and  communicate  in  ways 
you  never  knew  existed  on  our  ham  bands. 

The  world  class  N4FJ'1278B  Multi-Mode  and  MultiCom™ 
software  is  packed  with  features  no  other  multi-mode  gives  you. 

You  get  10  digital  modes . . .  Packet,  AMTOR,  FACTOR  (at  no 
extra  cost),  RTTY,  ASCII,  Navtex,  Color  SSTV,  16  Gray  Level  FAX, 
CW  and  Memory  Keyer  plus  an  enchanced  32K  Mailbox. 

You'B  have  fun  joining  worldwide  pocit«f  networks  and  exchanging 
color  SSTV  pictures  with  your  buddies  around  the  world,  You*II  marvel 
Bifiill  color  FAX  news  photos  as  they  come  to  life  on  your  scfccil 
You'll  see  weather  changes  on  highy  detailed  weather  maps  in  all  16 
gray  levels-  You'll  eavesdrop  on  late  breaking  news  as  it  happens  on 
RTTY.  You'll  enjoy  error  free  HF  QSOs  on  FACTOR  and  AMTOR  and 
receiving  packet  mail  in  an  enchanced  32K  mailbox.  Want  to  copy 
some  CW!  Just  watch  your  screen. 

MFJ-1289,  $59,95,  MultiCom"'  sofiwarc  and  cables. 


1 


MFJ  ItaJfivawa  verficaf  Antonna 

6bands:  40^  20, 15, 10,  6, 2  Meters  ...No  radiak  tx- ground  needed! 

Operate  6  bands  -  40,  20, 15, 10,  6  mfj-1796 
and  2  Meters  -wrth  this  MFJ- 1 796  «i 09** 
gtvund  independent  haltwave  vertical      *^^ 

antenna!  No  radials  or  ground  ever  needed! 

It's  only  1 2  feet  high  and  has  a  tiny 24  inch 
footprints  Vou  can  mount  it  anywhere  from  ground 
level  to  the  top  of  a  tower  -  on  apartments,  condos, 
small  lots,  even  on  motorhomes.  Perfect  for 
vacations,  field  day,  DX-  pedition,  camping. 

Frequeney  selection  is  fulfy  automatic  -  all  you  do  is 
transmit.  Its  tow  angle  of  radiation  really  reaches  out  and 
brings  in  DX,  Omni-directionai.  1500  watts  PER 

Efficient  end  loading,  no  lossy  traps.  Entife  length 
is  always  radiating.  Full  size  halfwave  on  2  and  6 
Meters.  High  power  a/r-ivot/nd choke  baiun 
eliminates  feedline  radiation.  Adjusting  one  band  has 
minimunn  effect  on  other  bands.  Add  $20  s/h. 

Easy  to  assemble  -  you'll  have  it  on  the  air  in  an  afternoon. 
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MFJ's  wofM  fajitmw  3  KW  Vena  ^i  tier  V 

Kerens  why  the  MFJ-  MFJ-989C 
989C  is  the  finest  3  KW  '34»»' 
antenna  tuner  money  can  buy  .  . . 

Two  massive  250  pf 
transmitting  variable  capacitors  can 
handle  amps  of  RF  current  and         S| 
6000  RF  volts.  Logging  sc^es.         ^    _  _ 

Precision  ball  bearing  roller  inductor,  three  digit  turns  counter  and 
spinner  knob  give  you  exact  inductance  control  for  minimum  SWR. 

Lighted  /^-^aifc/average  Cross-Needle  SWRAVattmeter  has  200/2000 
watt  ranges.  Super  heavy  duty  current  balun  has  two  giant  2V2  inch 
powder  iron  toroid  cores  wound  with  Teflon®  wire. 


Measure  RF  tesistance,  indoctano^ 
capacitance,  resonant  frequency  of  tunrf 
circuits,  transmission  line  velocity  factor/ 
impedance/  loss.  Test  RF  chokes,  baluns. 

MFJ-209,  $  109.95,  same  as  MFJ- 
259  less  frequency  counter  and  RF 
Resistance  Meter^. 

See  free  MFJ  catalog  for  complete 
line  of  WW  SWR  Analyzers'^. 

S«|Mr  HM}  ioop  Anfenna 

MFJ-17B6 

liny  36  inch 
diameter  high 
efficiency  loop 
antenna  covers  10-30 
MHz  continuous ly 
with  low  SWR,  Handles  150  watts. 

Ideal  for  home  installations  where 
space  is  limited-  apartments,  condos, 
small  lots.  Take  on  trips. 

AU  welded  constniction. 

Remote  control  has  Automatic 
Band  Selection"",  Cross-Needle  SWR/ 
Wattmeter  No  control  cable  needed. 
Use  batteries  or  1 10  VAC.  Add$20  s/h. 

No  ground  or  tuner  needed. 

MFJ-1782,  $269.95,  like  MFJ- 
1786  but  remote  control  has  only 
slow/fast  tune  buttons. 

Dimf  Band  Mcrfiile  Anf . 

Mobile  Antenna  for  144/440  MHz 

MfAduai  p^pj.|724B 
bandm^%na      ,1™ 
mount  mobile      ** 
antenna  for  144/440  MHz 
has  19  inch  stainless  steel 
radiator*  low  SWR.  For 
mobile  rigs  with  SO-239 
UHF  connector  and  handie-talkies 
with  included  BNC  adapter. 

5/S  Wove  Mdbile  Ant. 

Maximum    ^.— ,  moro 
Gain  "Sin         ^^^^^ 
Wave  2  Meter       ^^ 
magnet  mount  mobile  anfen- 
na has  stainless  steel  radia- 
tor, 12  ft  coax,  low  SWR. 
UHF  mobile  (MFJ-i728)  or 

BNC  handie-talkie 
(MFJ- 1728B)  connector. 

5/8  Wove  Grovitcl  Pkum 

$19.95  gets   MFM750 
you  a  2  Meter  5/8  *I9^ 

wave  ground 
plane  home  station 
anlennal  You  gel  the 
highest  gain  of  any  single 
element  antenna,  shunt  fed 
matching,  ceramic 
insulators.  MFJ-1752, 
$19-95,  for  220  MHz. 


Ff^t?  MFJ  Catalog 

^  ,  _  Write  m^  caE ...  800^647'1800 

Six  position  ceramic  antenna  switch  has  extra  large  contacts.  Flip  ^^^^  Dealer/Orders:  800-647-1800 

stand,  dummy  load,  one  year  unconditional  guarantee,  alummum  catr*  xg^hnical  Help:  800-647 -TECH  (8324) 

inei,  tough  baked-on  paint,  locking  compound  on  nuts/bolts,  handles  ,  ^  ^^^^  uncondiiwttal  panutct  •  30  d^y  mon^v  back 

3  KW  PER  l0'/ax472A  15  in.  Meter  lamp  needs  12  volts.  Add  S13  s/h,  guaranie* Oess s/h) on  ortlcrsfroin  MFi  'Frft catalog 

MFJ  ENTERPRKF^,  INC, 


MFJ  No  Matter  What  Guarantee 

MFJ's  fanions  one  year  No  Matter  What^  unconditional 
guarantee  means  we  will  repair  or  replace  (at  our  option)  your 
MFJ  product  sold  in  this  ad  no  matter  what  for  a  full  year. 


Box  494,  Miss,  State.  MS  39762 
(601)  323-5869;  8-4:30  CST  Mrai^Fn 
FAX:  (601)323-^551;  Add  S6  si] 

MFJ . .  •  making  quality  affordable 


CIRCLE  6S  ON  READEB  SERVICE  CARD 


PMP  Parallel  port  to  RS-232  Serial  Port  Interface 


C1.C2  4.7mF     ysMOS 
35  Volts 

3 


OUT       IN 


C2  T^^t- 


fe« 


D1 
1N4001 


Tfr  "^ 


9  to  20  Volts  dc 


15 

11 

3 
2 


"  RX 

'  CD 

PTT 
^  TX 


PMP 
Parallel  Port 
Pin  Numbers 


7404 

hex 

invert 


> 


\-A 


[> 


<1 


5V  Inptit 


14 


0.1  mF 
6.3V 


C1  + 
C1- 


0,1  mF        C2 

02- 


Jyr  .1fiF/16V 

+ 


TTUCMOS  IN  iQ 


TTUCMOS  OUT  9 


RS-232  Outputs 


RS-232  Inputs 


5-CTS 
8-CD 

4- RTS 
20-DTR 


RS-232  DB-25 

Pin  Numbers 


Figure  2.  PMP  parallel  port  to  RS-2S2  serial  port  interface.  Mote:  A  MAX232  chip  may  be  substhuted  far  the  MAX2Q2  if  10  (if  capacitors  are 

used  throitghoitt. 


monitor  your  RS-232  linc^  with  cither  inter- 
nal LEDS  in  the  modem  or  an  RS-232  line 
dua!*color  mini*iesier,  like  the  Radio  Shack 
catalog  number  276-1401 .  These  handy  litlfe 
devices  will  help  you  Hgure  oui  where  10 
check  for  crossed  or  nonfunctioning  lines. 
The  chart  in  Table  3  shows  how  the  LEDS 
should  kx^k  duiing  idle,  reception,  and  trans- 
mission. 

Another  good  tip  is  to  monitor  your  trans- 
mitted signaL  If  your  signal  is  too  loud  or 
distoned  you  may  need  lo  install  a  high-v^- 
ue  variable  resistor  (47k,  more  or  less)  lo  ad- 
just (reduce)  the  output  of  the  modem  into 
your  transmitter 

This  project  is  inexpensive,  easy,  and  fun. 
It  shows  how  easily  a  standard  Bell  202  mo- 
dem can  be  modified  and  used  for  packet  ra- 
dio. These  modems  often  provide  superior 
transmission  and  reception  to  standard 
TNCs.  Even  if  you  do  not  use  this  lype  of 
modem/software  for  all  your  packet  activity, 
it  makes  a  handy  backup  to  your  regular 
packet  TNC  station,  Q 

Notes 

Note  L  The  most  current  release  of  the 
progmm  is  version  1.5. 1  have  used  only  ver- 
sion 1.2  and  L4.  Version  1.2  has  a  few  bugs 
so  try  to  use  version  1  A  or  later.  Baycom  1.4 
is  available  as  shareware.  It  can  be  found  ai 
many  sources  and  is  included  on  a  number 
of  ham  CD-ROMs. 

Note  2.  Poor  Man's  Packet  is  available 


from  the  authors  on  disk  for  $10,  and  from 
various  sites  on  Internet.  It  can  also  be 
downloaded  from  the  73  magazine  BBS  at 
(603)  924-9343.  PMP  is  also  included  on  a 
number  of  CD-ROMs.  Finally,  PMP  is  avail- 
able from  me  (Robert  B.  Whitaker  KI5PG, 
121  South  Main,  Suite  205,  Victoria  TX 
77901)  for  a  $2  duplication  and  handling 
fee.  Please  include  a  formatted  blank 
diskette  and  a  stamped  return  envelope. 

For  an  extra  $3  I  will  edit  the  PMRCFG 
file  to  specify  your  call  sign  and  RS-232 
port.  Be  sure  to  include  this  information  in 
your  request. 

Note  3.  A  PMP  modem  can  be  converted 
finm  parallel  to  serial  port  use  by  running 
the  following  lines  through  the  MAX232 
and  7404  hex  inverter: 


Parallel  Line  # 

DB-25  Serial  Line  i 

2 

to 

20  (DTR) 

15 

to 

5(CTS) 

3 

to 

4  (RTS) 

11 

10 

8  (CD) 

18 

to 

7  (CND) 

A  full  schematic  for  the  TrL/RS-232  con- 
version circuit  is  available  from  the  author. 

Note  4,  SofTNC  is  marketed  as  a  com- 
mercial product  by  j*Com,  which  was  re- 
cently bought  out  by  Ramsey  Electronics. 
Inc.,  793  Canning  Parkway*  Victor  NY 
14564:  phone:  (800)  446-2295.  It  costs 
about  $20, 


On/Off 

Nam« 

1 

On 

LocaJ  Copy 

Off 

2  Wire  Seie<S 

On 

4 -Wire  Select 

Off 

Trans mEt  Level=  -9  dB 

On 

Request  To  Send  (Forc«i  On) 

Off 

Receiver  Squelch  (On) 

Table  2.  Modem  configuration  settings* 
(Note  that  your  Beit  202  modem  may  have 
samewhai  different  settings  them  fhis,  if  your 
modem  is  different,  try  all  the  differeni  set- 
tings cmd  see  which  ones  work  best,) 


RS'232  Line  i 

Idle 

Receive 

Transmit 

4  (RTS)       low 

low 

high 

5  (CTSJ       low 

shrfting 

low 

8  (CD)         low 

tiigh 

low 

20  (DTR) 

sniffing 

Table  3.  LED  RS-232  activity.  This  chart 
shows  the  reiative  state  of  the  RS-232  hand' 
sliake  tines  during  modetn  states  of  idle,  re- 
ceiving, and  transmitting. 


Q1 
R1 
R2 

Parts  List 

2N3904  or  2N????     Radio  Shack  270^20 16 
10k  ohm                    Radio  Shack  27M335 
47k  ohm  (optional)     Radio  Shack  271-283 

(tof  TX  level) 
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Updates 


Number  14  on  your  Feedback  card 


CAT  ICWO  and  CAT  300 
Repeater  Controllers 

See  the  above-mentioned  review 
of  Computer  Automation  Technology's 
conlrotiers  (September  1994.  page 
26).  Bob  Schmid  WA9FBO  of  S-COM 
industries  wrote  us  to  point  out  tiiat  it 
IS  lltegal  to  directly  connect  controllers 
without  FCC  Part  BB  certification  to 
the  tetep^one  jacR.  Attaching  an  ap- 
proved coupler  could  in  some  cases 
be  complicated,  involving  connections 
to  the  PC  ix>a rd.  Thanks  for  pointing 
that  out.  Bob.  Not  all  controllers  are 
FCC  Part  68  certified,  so  buyers  may 
want  to  consider  this. 

Owen  Wormser  of  C3l  also  look 
the  time  1o  write-^o  complimenl  this 


review  and  to  point  out  that  "Caf  is 
not  the  same  as  "C3I,  Inc."  C3I  is  the 
correct  trademark  tor  the  company 
mentioned  in  the  review;  the  phone 
numbers  are  [900)  224-5137  (voica) 
and  (703}  864-1382  (FAX).  C3I  pro- 
vides options,  products,  and  services 
related  lo  the  CAT  family  of  repeater 
controNers.  Thanks  Owen, 

Handy  Randy 

With  reference  to  the  above -men- 
tioned  articfe  (October  1994.  page 
35),  Figure  1  Should  show  a  wire  con- 
necting the  coax  braid  to  the  bottom 
of  LI.  Without  this  wire,  Randy  will 
not  b&  so  handy. 


PERFORMANCE 
AND  VALUE 

WITHOUT  COMPROMISE 


KRP-5000 
REPEATER 


2  METERS-220-440 


Word  is  spreading  faat- 
Nothing  matches  lh#  KRP-5000 
for  total  performanee  «nd  valu*   Not  QE,  not  avtii  Motorofji 


Ri 


eally  count 
i h  p  p n ea t >^ ^'  *^ ^ > v 1 1  on 


MOV  hiQh  pertoTT'ance  opr 


.it 


i>ch 


imw 


.-if 


.:i     pre 


mm  able  Morse  rr 


ges 


-5 


1  TMOS  FET  powf  r      Call  Of  Wftte  fOf  th€  fUU 

performance  story        ^nrt 
the  super  valLie  pHcei 


Sell  your  product  in 

73  Amateur  Radio  Today, 

Call  Dan  Harper  at 

1-800-274-7373. 


Micro  Control  Special1ie$ 

rS08)  372-344- 


KRP-5000  Repeater  shown 
With  PA*  100  Ampfffier 


The  first  choice  in 

Transmitters  -  Receivers 

Repeaters 

Repealer  ControJiers 

Power  Ampfrfiers 
Voice  Mail  Systems 


SAMPLE 
COPY! 

ANTIQUE  RADIO  CUSSIFED 

Antique  Radio's  Largest'Circulation 
Monthly  Magazine 

Articles  -  Classifrads  -  Ads  for  Parts  &  Services 

Also:  Earfy  TVt  Ham  Equip.,  Books, 

Telegraph,  40's  &  5Q*s  Radios  &  mare... 

Free  20-word  ad  each  month.  Don't  miss  out! 

1-Year:  S23.95{&47.g5  by  IstCtass) 
fr-Montli  TrJal-  516.95.  Foreign  -Wrtte. 

AJT.C,  P.O:  Box  802-E9,  Carlfsle,  MA  01741 

Or  Call:  {508}  371-0512  IJ^ 


mi^a 


CmCLE  144  ON  ITEADER  SERVICE  CARD 


SOME  THINGS  ARE  MEANT  TO  BE  CLOSED 

YOUR  Mnro  ISN'T  ONE  OF  THEM. 


MDA  has  shown  how  vaJiiable  people 
with  dlBabliities  are  to  Bociaty. 
Talent,  ability  and  desire  are  mora 
important  than  strength  of  a  person's 
mTiscles-  The  barner  thes^  people 
can  L  overcome  is  a  closed  mind. 
Keep  yours  open. 

1-800-578-1717 


MUSCUU\R 

DYSTROPHY 

ASSOCIATION 


I7d 


v/tr  •!•  A 


Dealers  for  Kenwood,  Yaesu,  Icom, 

Cushcrafi,  AEA,  Kanlronics, 

Bencher,  Diamond,  Astron,  MFJ, 

Hustler,  Ameritron,  Larsen^  ARRL» 

and  more,,. 
Service  is  ajso  available, 

{jc^  your  best  price 
then  cmll  us  LAST!! 

(801)  567-9494  -  (800)  942-8873 

7946  South  State  Street 

Midvale,  MY  84047 


ATV  CONVERTE 


fJJ^  ^MJ^ 


O^COVEB  rw£  WOfiU>  OF 
FAST  SCAN  TELEVtSiON 


7DCM 


33  CM 


MIATEUR  TEt£ViS*QN  CQHV£SiTEflS 

ATV3  420-454)  iGaA&fET) S  43  66  lyt 

ATV4  9EE2  92$  (GaAS-FET)  _™.^  BffJG  W 

2  METER  VHF  AMPLiftEfiS 

36W/itl(Vkid#l335A „ $  73.05  Kil 

75  WAtI  ModBl  B75A  _... $119  »5  Kil 

AvArloNe  m  kH  or  •mnt&i/'^^i&a 


MF  AMPUFfERSpcrfdCTOROLA  SULLETmS 
Parts  List  iot  HF  AriipliJiQr&  (2'30MHk^ 
DssctilMd  in  th»  MQTOROU^  BuNetins 
AM7QS300W  AH3}3  300W 

ANTSS  l^mt  AR306  30IM 

ESKHOnW 
NewU  IK  WATT  2-SO  MHi  Amplififlr 

POWER  SPLfTTERS  and  COMBIN£fiB  3,3mHt 

600  Watt  PEP  i^^hrt  _.. ,- ^^  mm 

1000  W^  FE**  2  P«l  _.„ .._„_„.jS 

1200  Wjm  P^  4^PM _  j 


A  MPL IFIERS 


Umv£ftSAL  DtafTAL  FffSOUEHCY  READOm 
TK-I  ifWtfBd/lssled)  ..._-.-, _ ,  J149.95 

HEAT  StNK  MAJWmt 
U«iel1?<>HeatSjnk(£,5i:  I2k  1.6]       S  ^4  OO 
CHS^  CopP^  Spr PAdef  (ft  «  E  K  ^/fi]    %  32  m 

W*  stocli  Hard-to^FInd  parts 
CHIP  CAPS-Kanef  ATC 

yETALCLAD  MC»,  CAPS-UnetowSeifico 
RF  POWtB TRANSISTORS 
ARCO  J  RlMMEftCAPACfTORS 
enoAoeAND  HF  TFIAMSI^  ORMERS 


too  WATT  420^50  MIHz  PUSH^PULL 
LINEAB  AMPUFtER  -  SSB  ■  FMATV 

KEB67-PK  (Kit) ...^150  95 

KeB67-PCB  (PC  BflfflidJ..«-^...«^..  J   18  00 
t(£B07A  ihtann^)       S    SOO 


am^i-cmcufT  MiXERs 

SBLi  (1-^OOMz) .  ■   

SBL-1X  {10-lOOOMll.^ ^» ^ 


650 
7-95 


NEW 


Low  Pus  Filten 

tor  Harmonics  (Up  lo  3O0W} 

lOm.  1  bm.  ZQm,  40m,  eOm  ft  IGOm 


For  detailed  information  and  prioes,  call  or  wrtte  for  our  free  catalog 


cci 


ICommunicatlon 
IConcepts  Inc. 


MaLippC-*!  i 


Add  $4.00  for 


SOS  Mlltstone  Drfve  •  Beavercreek,  Ohio  45434-5&40 
(513)  426-8&00  -  FAX  (513)  429-3811 


CIRCLE  156  OH  READER  SERVICE  CARD 


CIRCLE  99  OH  READER  SERVICE  CARD 
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Hamsats 


Number  15  on  your  Feedback  card 


■p^p 


Andy  MacAth'ster  WA5Z13 
147U  Knights  Way  Dn\m 
Houston  TX  77083-5640 


With  all  me  news  about  the  naxt 
high-orbit  satellite,  Phase  3D.  and  the 
many  digital  satellites  now  in  orbit,  we 
<^en  ftM-get  the  relative  simplicity  of  op- 
eration possibte  through  RS-10-  R>rthe 
newcomer  just  teaming  about  space 
communications  or  the  longtime  ham- 
sat-chaser  looking  for  some  easy  yet 
enjoyable  contacts  v^a  sateltlte,  the 
Mode  A  transponcier  {2  meters  up  and 
10  meters  down)  of  RS-lO  is  the  an- 
swer. 

Unlike  the  siligle^hannel  FM  opera- 
tion available  wftti  AMSAT-OSCAR-21 
and  AJVIftAD-OSCAR-27,  the  Mode  ^A* 
linear  transponder  ot  HS-IO  provides  a 
more  relaxed  environment  for  satellite 
activity.  RS -10  has  been  using  the  2 
meter  upllnK  receiver  in  conjunction 
with  the  10  meter  downlinK  transmitter 
tor  many  years  since  launch  on  June 
23.  1S87.  (rom  the  Plesetsk  launch 
complex  In  the  former  USSR, 

The  pre-launcli  designation  of  RS- 
10  was  BRTK-10.  Thts  is  a  Russian 
abbreviation  tor  *'Equipment  for  Ama- 
teur Radio  Satellite  Commynlcation.' 
The  ham  components  are  an  integral 
part  ot  COSMOS  1861.  a  Soviet  navi- 
gation satellite.  As  long  as  the  larger 
spacecralt  i$  operat»anal  and  has  pow- 
er avaiiabie  for  the  amateur  radio  gear, 


Amateur  Radio  Via  Satetlites 


RS-10  will  be  on  the  air  Although  RS^ 
10  has  other  modules  including  a  15 
meter  receiver  and  a  2  meter  transmit- 
ter, these  units  are  not  in  use.  The  2 
meter  transmitter  tends  to  interfere 
with  COSMOS  1861  and  the  15  meter 
receiver  ot  RS't2  provides  enough 
Mode  "K'  (15  meters  up  ar^i  10  me- 
lers  down)  activity  without  using  RS- 
10.  Duplicate  equipment  incorporating 
siightly  different  frequencies  is  also  on 
board  COSMOS  1861  in  the  form  ot 
RS-11,  whic*i  is  hekl  in  reserve  pend- 
ing any  RS- 10  failufe. 

RS*lOs  orbit  is  described  as  low- 
altitude,  circular,  near- polar  and  non- 
sun-synchronous.  it  has  an  altitude  of 
nearly  1,000  kilometers,  giving  a  peri- 
od, or  time  tor  one  orbit,  of  105  min- 
utes. The  inclination  is  82.9  degrees. 
This  means  that  it  passes  very  close 
to  the  earth's  potes  as  it  orbits.  An  in- 
clination of  90  degrees  would  travel  di- 
rectly over  the  poles.  Some  satellites 
have  ortiits  that  are  sun-synchronous. 
They  come  over  the  same  general  ar- 
eas each  day  at  ihe  same  time  and 
are  usually  oriented  to  stay  In  sunlight 
as  much  as  possible.  RS*10  does  not. 
On  a  given  day  it  may  be  traveling 
from  south  to  north  during  evening 
hours,  A  month  later  the  local  passes 
will  have  shifted  earlier  into  the  after- 
noon. In  this  example,  morning  passes 
from  rxjrjh  to  south  will  have  shifted  in 
a  simiiar  fashion. 


%  _  — 


Photo  A;  Andy  Mtronov  RK3KPK  and  his  ^mily  in  Moscow.  Andy  opefates  the  RS- 
10  command  station  RS3A. 


For  most  R5-10  enthusiasts  there 
are  between  four  and  six  passes  a  day 
ranging  in  duration  from  10  to  17  min- 
utes each.  TTie  maximum  range  be- 
tween two  stations  wishing  lo  maKe 
contact  through  RS-10  is  about  6,700 
kliometers  for  normal  lina-of-sight 
propagation.  For  East  Coast  U.S,  sta- 
lior>s.  contacts  into  Europe  are  possi- 
ble. For  others,  most  ot  the  Morth 
American  continent  is  available. 

Finding  RS-10  is  easy  with  any 
computer  tracking  program.  Many  sim- 
ple programs  tor  satellite  tracking  can 
be  found  on  ham  radio  BBSs.  More 
sophisticated  programs  can  be  pur- 
chased from  organizations  tike 
A  MS  AT,  The  Radio  Amateur  Satellite 
Corporation  (850  Sligo  Ave.,  #600, 


Ptrolo  B:  A  QSL  catd  from  me  RS  command  station  RS3A 


Photo  C:  RS-iO  ROBOT  OSL  for  a  a^niact  made  tfime  day? 
after  the  sateiiite's  launch  in  f987. 


Silver  Spring  MD  20910-4703),  or  R, 
Myers  Communications  (R  O.  Box 
17108.  Fountain  Hills  A2  85269-7108). 
The  RS-10  f^flode  "A"  uplink  pass- 
band  goes  from  145.860  to  146.900 
MHz.  with  a  con-esponding  downfinl<  of 
29.360  to  29,400  MHz.  The  40  kHz  of 
bandwidth  allows  many  stations  using 
CW  or  SSB  to  make  contacts  on  dis- 
crete frequencies  without  bothering 
other  nearby  users.  The  transponder 
is  like  a  wrdeband  linear  repeater. 

Equipment 

Station  equipment  for  RS-10  opera- 
tion  can  be  very  simpte  Some  users 
have  Ijeam  antenr^as  and  sophisticat- 
ed satellite  rigs,  but  most  do  not.  A 
modest  yet  functional  setup  includes 
some  form  of  tO  meter  receiver  or 
transceiver  capable  of  SSB  arKl  CW. 
An  outside  dipole  makes  a  good 
antenna.  For  the  2  meter  uplink,  a 
mutttmode  transceiver  is  best,  but 
not  always  necessary  for  CW  opera- 
tion. Many  2  meter  FM  ngs  can  bo 
used  for  CW,  aithough  some  have 
e?ccessive  chirp  when  keyed  via  the 
microphone  line  with  a  code  key,  A 
quick  on-the-air  experiment  with  an- 
other station  equipped  tor  2  meter 
SSB  reception  or  operating  through 
the  satellite  transponder  will  pirovkle  a 
good  lest 

Most  omnidtrectional  2  meter  an- 
tennas perform  well  on  the  Upltnk 
when  used  with  10  to  25  watts,  Sia- 
tlofis  with  2  meter  beams  sfKHJkJ  avoid 
running  excessTve  power.  A  few  watts 
to  an  array  used  with  the  high-orbit 
satellites  is  quite  erx>ugh  for  solid  con* 
tacts  through  RS-tO.  While  a  simple 
quarler-wave  ground-plane  antenna 
may  do  well,  other  designs  worthy  of 
note  include  the  lurnstile.  Undenblad 
and  quadrafilar  heJlK  antervnas. 

As  with  all  hamsats,  emphasis 
should  be  placed  on  station  upgrades 
to  the  receive  side.  Older  10  meter 
rigs  may  require  a  preamp  for  satisfac- 
tory reception.  A  home-brew  MOSFET 
unit  or  commercial  GaAsFET  device 
will  do  equally  well  for  10  meter  work. 
Some  nevm^  rigs  already  have  excel- 
lent front  ends.  A  preamp  may  do  nttle 
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rnore  than  bring  up  the  noisa  Jevel. 

Different  types  at  receive  antennas 
may  perfbnn  better  than  the  dipofe  in 
some  locations.  Having  a  dipole,  a 
vertical  and  a  horizontal  loop  connect- 
ed Ih rough  e  coax  switch  is  a  method 
empfoyed  lo  pick  the  antenna  with  the 
best  reception  during  portions  of  a 
pass.  At  the  horizon,  the  vertical  may 
have  a  belter  signal  while  the  horizon- 
tal loop  may  be  opttmum  when  the 
satellite  is  overhead. 

The  telemetry  beacon  on  29.357 
Ml-t2  provides  both  infofmalion  on 
satellite  health  and  a  go<xJ  signal  to 
monitor  to  tell  when  the  satellite  is 
within  range.  Data  on  decoding  the 
telemetry  can  be  found  In  the  ARRL 
publication  The  Satetlfte  Experi- 
menter's Handbook  by  Martin  Davidotf 
K2UBC  or  Decoding  Telemetry  from 
the  Amateur  Sateiiites  from  AMSAT  by 
G.  Gould  Smith  WA4SXM.  Both  tooks 
are  available  from  AMSAT  at  the  ad- 
dress noted  above  or  via  phone:  (301) 
5S9-6062, 

RS-10  has  a  computerized  ROBOT 
autotmnsponder  that  wijJ  issue  contact 


senal  numbers  when  con'dctly  calloci 
using  CW  on  145.820  MHz.  The  cxirre- 
sponding  downfinK  is  29.403  fAHz.  To 
make  a  contact  with  the  ROBOT  first 
ensure  that  the  uplink  signal  is  proper- 
ty centered  in  the  ROBOTs  receiver 
This  is  done  by  transmitting  a  carrier 
on  145,820  while  listening  on  29.403. 


RS-14/A-0-21  CW  beacon  whfch 
transmits  on  145.822  MHz  can  be 
heard  through  the  RS-10  ROBOT 
channel  when  within  range  of  RS-10. 

QSLs  for  ROBOT  contacts  are 
available  through  DF4XW  or  Andrey 
Mironov  RK3KPK.  Cards  io  ^'Andy" 
Should  be  seni  to:  ul.V-Votoshino), 


'Ws  a  great  way  to  get  involved  with 
satellite  communications  with  little  effort 
but  very  satisfying  results" 


Move  the  transmit  frequency  a  few 
kHz  up  and  down  'til  a  steady  tone  is 
heard  on  the  10  meter  frequency. 
Then  call  the  ROBOT  with  the  best 
CW  yoLJ  can  generate  using  the  follow- 
ing sequence:  RS-10  DE  WASZfB  AR. 
Use  your  own  calfsign  and  send  the 
"AR"  as  a  continuous  di*dah-di-dah- 
dit  The  best  speed  to  use  ^s  15  to  20 
words  per  minute.  If  the  ROBOT  got 
everything  correctly  it  will  respond  with 
your  call,  a  short  message  and  a 
serial     number    Sometimes    the 


d.11.  kv.72.  slalion  Perlovskay, 
141014,  Moscow  region.  Russta. 
C.LS..  Andy  operates  as  RS3A  at  the 
RS  Command  Station  in  Russia.  The 
equipment  there  consists  of  a  100  watt 
uplink  transceiver  that  feeds  a  ground- 
plane  antenrva.  The  downlink  receiver 
is  an  older  variety  called  an  R250M2. 
It  t\BS  20  tubes  and  weighs  about  95 
kilograms.  A  three 'etement  yagi  is 
used  for  downlink  reception, 

RS10  also  hss  a  special  channel 
ttiat  operates  rike  the  ROBOT  frequen- 


cy lor  CW,  but  wittxsut  the  computer- 
ized autotransponder.  The  uplink  is 
145,850  MHz  wUh  a  downfir^k  of 
29  350  fytHz.  Sometimes  when  the 
main  transponder  is  off,  single-channel 
GW  contacts  can  sitll  be  made  via  this 
special  frequerx^  parr. 

If  you  have  never  made  a  contact 
through  RS-10.  give  il  a  try.  ffs  a  great 
way  to  get  involved  with  satellite  cociv 
munications  with  Ifttte  effort  but  very 
satisfying  results.  If  you  have  boen 
chasing  exotic  modes  on  other  ham- 
sats.  come  back  artd  check  \he  activity 
on  RS-10-  It's  a  great  change  of  pace 
and  bhngs  back  memories  of  wtiai  it 
was  like  to  work  through  AMSAT- 
OSCAR-6  over  20  years  ago  when 
Mode  "A"  was  the  only  amateur 
transponder  in  the  sky. 

Other  publications  from  AMSAT 
thai  can  provide  more  useful  tntorma- 
tic^i  on  RS-10  include  The  RS  Satet- 
fites  Operating  Guide — RS-1Q/11  and 
RS-72/13  by  G.  Gould  Smith 
WA4SXM  and  How  to  Use  the  Ama' 
teur  Radio  SafeMes — Fourth  Edition 
byKeJihC  Baker  KB1SR 


WRRISS  CABLi     irrS  ^  WIMOS     Amateur  TV 
Ufri  High  OaJft  bOm*\  *  lum^k  1.9  to  Z.l  Qht. 

■  55-Charrne1  Dish  System     S199  95 

•  36-Ghanne1  Dish  Sysiem     $14995 

■  20-Channel  Dish  System    $124.95 

•  Opuanii  Comnerciai  tui  Anienrii.  ^noi  sht^wx;  Add  iS^  00 

•  Ym  Anteims.  CWKKHMittt,  Otstoni  Tiiwg  Avaflatsfp 

pmypMiCH  aarrfMNKi 

DgitSy<t«m    f Jt  iwt  tSTO*  Sdrttitf^  il  852S2 
UFFWE      tfOZ}  i47-7m  (U  00  Ciwlfl  tf  pNine  v4SS) 


CIRCLE  249  ON  AEADER  SCRVtCE  CARf^ 

Now  you  can 
do  sometMng 
"  about 
the  weather 

Our  ULTIMETERm  Weather 
Station  protects  J^urequip- 

ment.  gives  you  up-to-the-sec- 
ond   data   to   transmit   on 
SK^'VVARNand  A.R.E.S.  netrs'orks. 

Tells  you  when  high  wiEds  ihreaten  so 
you  can  crank  down  your  tower  and  safe- 
guard uther  equipment.  You  gel  over  20 
weaiher  functions: 

•  ttind  Sp&ed 
and  Direction 
(40  fl.  cabh)  * 

*  Temperature 
(25  ft  cable) 
C'hlll  Factor  » 
Alarms*  HiftKa/ 
lows/ times/ 
d^es  •  Metric/ 
Kngllsli  •  Op- 
tional 5elf-«inpt>ing  rain  gauge  ■  SO-day  niortey  bat'k 
guarantee  •  One-year  warrani^ 

HOME  ^VEATilER  STATION ,..  Only  $179.00 

Add  a  Second  Kcyboard/Dlsptoy  UQlt..Oiajr  $mM 
NEW!  Add  our  PC  DATA  LOGI^EE .....  Only  *6&.0fl 

For  Lnforra  at  ion  ar  to  ord^r  wiih  M  S  A^MG: 

TOLL-FfiER  l^ftD04.1SL\'PEET (87^7338) 

FAXonkrs^  90S^  17-0669 

Or  send  check,  rn.o.  or  credit  card  no.  and  exp,  date  lo: 

PEETBROS.  COMPANY  f»\-f,"l*''°t"f!i,"n' 

Viw  Bnwhure        Our  ISth  Year         eina  p*tt  biwi  tk. 


ACTDJMi  UIMZ  1^'  X  6H' 


Range  Ejcie<^d«f  for 
2  meter  Handhelcls 

■  L^a^ei'S  Ftadiaition  Angl* 

*  Itnflroves  both  R*ceive 

^  Ransaa  lo*  Poww 
P«ffcvfirianc# 

*  S4M4&  fOiiP  B^nvy  Psd( 

1-600-926^7373,  _„. 
I  /^    S*e  and  Hear  tfte  Difference  V  '  ^ 


•  UnoblftHilv* 

"^  Snips  on  Hindhflld 
■  Weighs  on  ^  1 13'  oz. 
Afklfl  Ho  Bulk  or  Hstght 

AnteriiiitsWtst 

tat  H^itS.  *ta<m  ut  Bttsa 


CIHCLB  107  Of^  READER  SEHVICE  CARD 


GtVE  YOUR 

HR-2510      HR-2600 

flu-  stttiif  ffiimrts  ti'i  rftf 

"BIG    RIGS" 


CHIPSWITCH 

4773  Sonoma  Hwy.  SuHe  132 
Santa  Rosa,  CA  95409^4269 

WHtr  or  nil  (TUT)  33»«IZ  for  FKEF  liifomalloii 


CIRCLE  265  ON  REAOEfl  SERVICE  CARq 


BUY  AMERICAN,  BETTER  PRICE  AND  QUALriY 


TFie  &G2000  HF  iransciAFef  e  type  acoe(JtKi  fw  ajnimefoai  and  marine  sermc* 
made  w^  tradiSon^  US.  commefciaj  isdta  qifdty  (and  d  course  H  can  be  used 
on  difi  n^n  tjamis  aisof  wtiiie  uie  Japanese  mdias  have  2  final  &aii6:^tors  mai 
Strarn  to  put  Oirl  100  watts  online  tow  bonds  and  onty  7S-S5  watls  Ofi  tsn  mel^rs^ 
\he  SG2Q0C  Fias  4  large  Iransisiors  Ihal  loaf  atong  at  1^50  watts  on  ALL  THE 
BANDS  INCIUDJNG  \0  METEHSf  Sortie  Of  me  SGEOOO  features  a^e:  1)  A 
control  tiaad  remoiaDie  (no  special  kit  necessary)  up  lo  i50'  ^way  from  the  fig, 
perfect  for  automobiles  and  boats.  Up  to  8  heads  can  be  uUilzed  and  used  as 
mtercoms  aEso.  2)  The  largest  display  ol  any  HF  traosceiver.  3j  644  pre- 
progfammed  memorie*  and  100  user  pno^a^mable  memorte*.  4)  operatoii  from 
■MF  HSCJ  to  laSF  (*fl5CJ,  Y<yu  want  Quatiiy  Hjhi?  Hctb  is  wt?ai  Ev£RY 
SG2000  ruist  endiir*  before  ffwy re  sJiipped  fr^m  (he  l^c*Ofy  *)  Tleyre  fwtOiV 
a]^gfK<T.  2>  EVERY  SQ2000  ts  ^leyei}  down  al  liM  ptmer  (CW  t&O  Walls}  iriio  «n 
open  ^tenna  tor  about  10  seconds,  then  conned^  to  a  stwrted  antervw  ttnd 
deyeii  down  tor  an  sodiiionai  lO  secof^tfs.  3|  Every  SG^OOO  is  i>ut  £n  tne 
"BURN-IN"  rack  and  keyed  down  (or  2^  hours  non-stop  at  lull  power  CW.  Don't  try  that  with  Ihe  lanjlign  radiPS.  4)  EVERY  SG2000  Is 
tfien  fe-chocked  for  atlgnmentand  put  in  the  "TORTURE  RACK'  where  (hoy  are  kejyed  on  and  off  every  10  seconiis  (or  24  hoyrs.  5)- 
The  SGSOOO  is  then  re-evaiuated  and  aiL  conircjJ  functions  aro  verified  to  ensure  that  me  micfopiocessor  is  up  Id  spec.  THEt^  AND 
OISILY  THEIM  iS  THE  SG2D0C  ALLOWED  TO  LEAVE  THE  f^ACTORY. 

Tne  boMMT)  t»>e  te  prica.  you  know  hmt  expensive  commercial  rigs  Are  normally,  we  are  seirig  the  932000  B^lOVV  OEALER  COST 
at  {w^  S1 .585.00  eacrtf!  Thafs  a  S400.00  savings!  We  guarantee  the  best  pnce. 


The  SC230  SMART- TtJNER  is  the  toesl  HF  auldfuntt  at  any  pfira,  and  lo 
promote  a  product  thai  ^  made  in  the  USA,  we^ne  ottering  it  at  the  gua/anteed 
best  price  of  only  S449,00n  WHY  THE  SG230?  BECAUSE;  Wnen  you  tune  an 
antenna  ai  ifs  base  you  are  rosonating  the  antenna,  Instead  of  [ual  maiching  the 
coax  to  the  radio  as  wHth  other  tunoca  sucti  as  Iho  AT50,  etc  The  resuli  YOUR 
^GWAL  GETS  OUT  MUCH  BETTER.  The  KenwOOd  AT50.  AT450  and  other 
simaajT  lun«f^  can  only  inalch  3\  trtistn^tches  (YES  oniy  3:1 1  SO  forget  malchiivg 
anymifig  Out  a  (airty  decer^t  antenna.  T^  SG230  eah  maicii  from  03  Ohm  lo  lO 
m^m)  antennas  (up  to  a  ^O0:^  mamstcJi}.  so  ri  can  eas^  iralcfi  random  wires. 
eH0Qli».  ratf]-gutte<s,  shoipf]^  u^u.  mts^  Tm  result  MORE  POWER. 


To  oRkf  4*nd  check  en  mon^y  turter  wiJh  SB  50  fof  shipping,  along  wth  your  sbippinij  adtiress  (lony  no  U^  Po«l 
OHice  Boxaft.  UPS  wi|  nai  deli^v^)  and  Telephone  ra^ntyQi  lo^ 


Best 
prices 


Serving  The  LORD 
Since  W87 


Joe  Brancato 

THE  HAM  CONTACT 

PO  Box  3624,  Dept  73 
Long  Beach,  CA  90803 

CA  nesdei^  Add  B  1/4%  Sales  Tax.  AluJu  Hswm.  and  Canacian  Rnid»lis  pleose  *em  US  Money  Onfer 
*  £17.10  tor  tripping 

If  you  Wish  more  information  please  send  a  SASE  to  the  above  addrpss.  ForCQD  ortfers.  call 
(310)433-SB60,  outside  of  CA  Orders  Only  caa  (800)933-HAM4  and  leave  a  message. 


CIRCLE  3S4  ON  READER  SERVICE  CARD 
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Carr's  corner 


Number  IS  on  your  Feedback  card 


Joseph  J  CafrK4iPV 

P.O.  Box  1099 

Faifs  Church  VA  22003 

AM  BOB  QRM? 
Try  a  Loop  Antenna! 

Tnis  montfi  vm  are  going  to  taJce  a 
laue  (Afferent  tactic.  ar>d  in  the  pmoess 
serve  both  our  ham  and  SWL  readers. 
Several  months  ago  we  looked  at  the 
issue  of  deaMng  with  AM  broadcast 
band  (54Q-1700  klHz)  interference  to 
high  freQuency  ham  band  receivers. 

A  couple  of  readers  wrote  to  me  and 
wanted  lo  l<cnow  how  to  deal  with  AM 
BCB  inierlerence  while  listening  to  dis- 
tant stations  within  the  AM  BC3.  As  a 
result,  we're  going  1o  taltc  about  loop 
antennas  this  month.  The  same  tech- 
niques,  usually  with  fewer  turns  on  the 
loQf}p  also  woric  on  160  meters.  75/80 
m^ers  and  40  metefs  ,  , ,  all  crowded 
bands  wilti  prot>lems  similar  to  the  AM 
BCB  case. 

One  of  the  big  frustrations  of  the  AM 
broadcast  band  (BCB)  DXer  is  the  ter- 
rific QRM  interference  from  thousands 
o(  fJorth  AmericaJi,  Caribbean.  CenlraJ 
and  South  American,  and  even  Euro- 
pean (when  conditions  are  right)  sta* 
tbns.  The  5  and  10  kHz  heterodynes 
from  CO 'Channel,  split-channel  and  ad- 
jacent channel  stations  can  be  deafen- 
ing. If  your  receiver  is  not  up  to  tlie 
highest  perfofmance  revels,  then  the 
problem  is  even  rriofe  noticeable:  TTie 
front-end  overloads  and  perlormance 
goes  cSDwn  the  drain  The  traditional  re- 
sponse to  targe  numbers  of  oo -channel 
and  adjacent  channel  [ntertering  sta- 


tions is  the  directional  antenna.  On  the 
HF  shortwave  bands  (and  higher)  It's 
relatively  easy  to  bultd  a  yagf  or  quad 
beam  to  give  pretty  good  directivity, 
Hecit,  even  an  ordinary  half -wavelength 
dpole  has  a  pair  of  nulls  (one  each  off 
either  end),  so  it  has  a  figure-8'  pat- 
tern. One  of  ttie  nulls  can  be  positioned 
to  reduce  the  signal  level  received  from 
the  undesired  station.  RotatabI© 
dipolBS  are  even  posslbfe  for  the  me* 
chanlcally  ir^clined.  But  on  ttie  AM 
BCB,  which  runs  from  540  liHz  to 
1 JOO  kHz,  that  half -wave  length  dipole 
ts  275  to  870  feet  long  ,  , ,  hanily  prac- 
tical for  anyone  owning  less  than  a 
Texas  farm! 

So,  enter  the  small  loop.  There  is  an 
antenna  that  provides  a  figure-S  anteri- 
na  pattern,  ts  easy  to  construct,  and 
can  be  iosialiecf  inside  the  house  (al- 
though outside  might  t>e  betler).  The 
small  loop  anienna  is  a  marvelous 
creature  (a  small  loop  has  an  overall 
length  less  than  Q.2X).  Rgure  1  shows 
the  basic  form  for  the  loop.  This  version 
is  square,  but  round,  hexagonal  and 
octagonal  shapes  are  also  possible. 
The  square  kxjp  is  gef>eralfy  easier  to 
construct,  however.  Dimerision  *A"  in 
Figure  1  is  the  length  of  each  side  of 
the  loop,  while  dtmension  "B"  is  the 
depth  of  the  winding  (both  expressed  in 
inches).  The  depth  dimension  can  be 
eitfier  Hat- wound  (i.e.  all  turns  in  the 
same  plane),  or  depth-wound.  Al- 
though one  expert  telts  me  that  the 
depth- wound  version  is  superior,  I  was 
unable  to  \el\  the  difference  [n  some 
practical  side-by-side  tests  that  I  per- 
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Figure  T.  Schematic  Of  the  square  loop  snfenna. 


formed  one  weekend  not  long  ago. 

For  a  practical  AM  BCB  antenna, 
the  dimensions  that  I  used  were  24' 
square  by  1 "  deep.  There  are  14  turns 
of  wire  in  the  AM  BCB  loop.  For  lower 
frequence  use  more  turns,  and  for  the 
lower  shortwave  bands  use  fewer 
turns.  Either  experiment  with  the  num- 
ber or  use  the  Antlers  software  to  cal- 
culate the  parameters. 


Photo  A.  A  t}ome-t>ww  square  loap. 
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Photo  B.  An  embfoktery-hoop  toop. 


There  are  two  ways  to  wind  the 
loop.  Use  either  enameled  magnet  wire 
or  insulated  hookup  wire  (#22  for  either 
type)  to  make  the  turr\s.  Or,  if  you  pre- 
fer, use  M-conductor  computer  ritiboo 
calM  to  make  ihe  loop.  Cross-connect 
adjacent  wires  so  that  a  continuous  cir- 
cuil  is  formed  (see  the  detail  shown  in 
Rgure  2). 

Some  people  connect  the  loop  di- 
rectly to  the  receiver  through  a  piece  of 
coaxtal  cable.  One  side  of  the  loop 
(e.g.  *AT  is  connected  lo  the  shielding 
outer  conductor,  white  the  other  side  is 
Connected  to  the  coax  cenler  conduc- 
tor Unfortunately,  untuned  loops  are 
not  terribly  efficient,  so  this  arrange- 
ment produces  a  very  low  output  signaJ 
level.  The  output  can  be  boosted  tOO- 
fold  by  the  simple  expedient  of  tuning 
the  loop  with  capacitor  01  {Rgure  1). 
An  ordinary  single -section  AM  broad- 
cast variable  (365  pF,  380  pR  400  pF, 
etcj  will  tune  the  entire  AM  BCB  plus 
some.  Suitable  capacitors  can  be  found 
in  the  catalog  of  0<^an  State  Electron- 
iCS  (POB  1458,  6  Industrial  Drive. 
Westerly  Rl.  02891;  T ^1-596-3080). 
Keep  in  mlr>d  that  the  capacitance  of 
the  coaxial  cable  can  be  rather  large, 
especially  for  long  runs  of  cable,  and  It 
adds  to  the  capacitance  of  the  circuit. 

A  Bet^r  Approach  to  Loop  Design 

A  second  approach  to  loop  design  ts 
Shown  in  Figure  3,  In  this  anterrna. 
there  are  two  concentric  loops.  The 
resonant  loop  is  the  same  as  dis- 
cussed above  in  Figure  1,  but  without 
the  electrical  connections  to  the  receiv- 
er and  transmission  line.  A  coupling 
bop  is  used  to  connect  to  the  transnrHS* 


/ 

/' 

f 



V r 

1 

\ 

\ 

\ 

A 

J 1 

J 

ftgure  Z  Cr0$s-&^nnecUon  scheme  when  CQfrpuiQr  ri^iton  ca^e  is  used. 


sion  lio§  Instead.  The  ooupHog  tOop  Is 
one  or  two  turns  of  wire  wound  wrth  the 
resonant  loop.  If  you  yse  cofnpuler  rib- 
bon cable,  then  use  16-conductor  cable 
instead  of  14'Conductor  Use  14  con- 
ductors, cross-connecied  as  per  Rgure 
2.  Uh  ttie  resonant  loog.  The  coupimg 
loop  IS  matfe  ftom  Iwo  adjacent  turns 
(cross-connected)  from  one  edge  of 
the  cable. 

Using  the  Smalt  Loop 

The  pattern  for  an  ideal  loop  is 
shown  in  Rgure  4 A.  it  is  (he  standard 
ftgure-e,  simitar  to  the  half-wavelengtn 
(£pole.  Note,  fiowever.  that  the  nulJs  are 
broadside  lo  the  loop,  not  off  the  ends. 
The  maxima  are  o(t  tlie  ends  instead. 

Rgure  48  shows  one  way  to  use  the 
loop.  Keep  in  mind  that  the  point  Is  to 
increase  the  sjgnal-to- noise  ratio  (or. 
actually,  the  desired  signal-to-unde^ 
^iied  signal  ^tio).  It  ts  in  the  SNR  im- 


provement Ihat  better  reception  be- 
comes possrble.  Position  ihe  null  in  the 
drreciion  of  the  undesired  station,  even 
it  it  costs  a  little  bit  of  gain  In  the  direc- 
tion of  the  desired  signal.  The  idea  is  to 
reduce  the  level  of  the  undesired  signal 
as  much  as  possible.  You  don't  need  to 
hnow  where  the  undesired  station  i$  lo- 
cated—it is  only  necessary  to  rotate 
the  loop  until  the  dirty,  smeliy,  bad  guy 
is  nuded. 

Some  people  report  that  Ihe  physi- 
cal location  of  the  loop  is  sometimes 
important.  My  home  has  a  split-foyer 
design,  and  I  used  the  loops  on  the 
main  floor,  half  a  level  above  ground 
grade,  Bui  a  fr»end  of  mine,  who  likes 
lo  listen  to  a  distant  country  music 
show  by  skywave  on  Saturday  night 
(The  Grand  01"  Opry),  tells  me  that  it 
worths  a  lot  better  on  his  basement  floor 
Uian  upstairs.  The  reason.  I  suspect,  ts 
that  the  levels  of  the  inteflering  signaJs 


Resonant    Loop 


Coypdng 
Loop 


Vo 


^4^ 


CI 


F^ure  3.  Use  of  a  on^to-two'tum  coupling  loop  improves  petiormance  of  the 
loop  antenna. 


are  lower,  or  possibly  there  is  a  sky- 
wave  angle  of  arrival  issue  lnvolve<l.  At 
any  rate,  Ihere  is  enough  vartat^on  to 
make  It  interesting  to  do  some  experi- 
menling  with  location. 

Some  Loop  Examples 

Two  of  my  home-brew  loop  anten- 
nas are  shown  In  Photos  A  and  8.  The 
version  in  Photo  A  is  flat-wound  of 
computer  ribbon  cable.  Note  that  the 
cable  is  fokied  over  at  each  corner  In 
order  to  turn  the  corner.  The  cable  is 
held  to  the  wooden  frame  by  thumb- 
tacks. These  tacks  do  affect  the  opera- 
tion of  the  loops,  according  to  good 
theory,  but  the  effect  was  so  minimal 
that  I  c^dn't  notk%  anything.  The  wood- 


en  linme  is  made  from  picture  framing 
stock  purchased  at  a  hobby  artd  crafts 
store.  This  maleriaJ  comes  in  12"  to  48' 
lengths,  and  is  beveled  45  degrees  on 
each  end.  with  a  tongue  and  groove 
joint  to  allow  a  sol^d  junction  between 
the  pieces.  A  tittle  carpenter's  glue  on 
each  loint,  and  a  few  hours  under 
clan^ping  (with  a  vrse  or  C-clamp) 
made  the  frame  very  soEid, 

The  support  for  the  frame  was  nrade 
from  a  piece  of  1X2  lumber  stock.  Oth- 
er  people  have  used  1'  dowels  and 
broom  handles  for  this  purpose,  The 
1X2,  however,  makes  it  easy  to  attach 
the  capacitor,  a  smail  piece  of  perf- 
tioard,  to  make  eiecthcaJ  connections 
between  adjacent  conductors  (if  com- 


Photo  G  Two  cotnmeFt^l  loops:  1)  &fuar&;  2)  foop-stick^ 
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Null 


Dfiilrcfl 


Inlrrfermit 


Rgure  4.  A)  Azimuih^t  pattern  of  tt)0  foop  (shown  ftotn  aboyeh  Note  that  the  mils  are  bmadstde  to  ttte  foop  winding,  B)  Use 
of  tf^B  loop's  nutfs  to  reduce  an  undesired  signal 


puter  ribbon  cable  Is  used),  and  so 
lorth.  11  you  want  to  make  a  better  an* 
tenna  than  Is  showm  here,  put  the  ca- 
pacitor and  connection  block  inside  a 
shielded  aluminum  boi<.  A  plastic  knob 
Is  usfid  to  tune  the  capacftor.  regard- 


less of  the  construction  method 

The  toop  antenna  shown  in  Photo  B 
is  a  clever  little  design  made  from  an 
emtJrcMdery  hoop.  Those  hoops  consist 
of  an  Inner  and  outer  circle  that  tit  to- 
gether. The  outer  loop  is  split  at  one 


point,  and  is  fitted  with  a  screw  and 
wing  nut  to  permit  adjustment  when 
Cloth  is  placed  in  between  the  inner 
and  outer  pieces.  When  making  the 
loop  antenna  from  computer  cable, 
place  the  ribbon  cable  between  the  two 


pieces  of  the  hoop*  and  then  tighten 
the  screw  to  hold  St  in  place.  Don't  wor- 
ry if  a  little  bit  of  tine  ribbon  cable  over- 
hangs the  edges  of  the  embroidery 
hoop.  A  utilily  box  (metal  is  better)  Is 
used  to  support  the  hoop  loop  and 
house  the  connections  and  tuning  ca- 
pacltor. 

Photos  C-1  and  C-2  show  two 
cofnmerdaliy  avaHable  loop  antennas, 
made  by  Palomar  Engineers  (Box 
462222.  Escondicto.  CA.  92046;  1-619- 
747-3343),  Both  loop  elements  are 
available  in  different  frequency  versions 
from  VLF  up  to  the  shortwave  bands- 
The  box  tf*ey  tntefface  with  is  the  LA-1 
toop  amplifier  (a  preampMfter  and 
tuning  capacitor)  by  the  same  manu- 
facturer. Consulting  the  catalogs  of 
most  shortwave  receiver  dealers  will 
show  other  brands  of  loop  antenna  as 
weii-- 

Condusfon 

The  small  loop  antenna  performs 
the  function  of  nulling  Jow  frequency 
shorlwave  and  AM  BCB  interference 
quite  nicafy.  They  am  easy  to  buiW.  and 
easy  to  use.  Additional  types  of  loop, 
as  weFI  as  some  unusual  applications, 
are  found  In  my  book  Joe  Carr's  Re- 
ceivff^g  Antenna  Handbook  (HighTexl 
Publications.  1-800-247-6553).  The 
Antlers  (MS-DOS)  softwaie  is  $20,  and 
the  Antlers  for  Windows  is  S30.  Contact 
me  at  RO.  Box  1099,  Falls  Chunsh.  VA 
22041  if  interested. 
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Serving  the  LORD 
Since  1987 


THE  POWER  STATION 

The  POWER  STATION  is  a  12V  x  7  AmpHr  gel-cell 
battery  complete  with  voltmeter;  wall  charger  and  a 
cord  for  charging  via  automobiles.  It  will  power  most 
HTs  at  5  Watts  for  2-4  weeks  (depending  upon  how  long-winded  you 
are).  Also  VHF,  UHF.  QRP,  or  HF  mobiles  such  as  the  KENWOOD  TS-50 
(at  50W),  There  are  no  hidden  costs,  all  you  need  is  your  mobile,  HT 
power  cord  or  cigarette  lighter  adapter. 

The  POWER  STATION  provides  12V  from  a  cigarette  plug  and  has  two 
recessed  terminals  for  hardwiring.  A  mini-phone  jack  with  regulated  3V, 
6V,  or  9V  output  can  be  used  separately  for  CD  players,  Walkmans,  etc. 
THE  POWER  STATION  can  be  charged  in  an  automobile  in  only  3  hours, 
or  in  the  home  in  8  hours.  The  charger  will  automatically  shut  off  when  ttie 
battery  is  completely  charged,  so  you  can  charge  it  even  when  it  has  only 
been  slightly  discharged,  (unlike  Ni-Cads  that  have  memory).  Our  charg- 
ing circuit  uses  voltage  sensing  circuitry,  other  brands  are  timed  chargers 
which  always  charge  the  battery  a  full  cycle*  this  damages  their  battery 
and  shortens  its'  life  if  it  only  needs  a  partial  charge.  The  POWER  STATION 
has  a  voltmeter  that  shows  the  exact  state  of  charge  of  the  battery,  not 
worthless  fdiot  lights  that  telf  you  "YOUR  BATTERY  IS  NOW  DEAD."  The 
voltmeter  can  even  be  used  to  measure  voltages  of  other  sources. 


To  ofder,  send  check  or  money  order  for  $49,95  + 
$8.50  for  shipping,  along  with  your  shipping  address 
and  telephone  number  to: 

Joe  Brancato 

THE  HAM  CONTACT 


prices 


P.O.  Box  3624,  Dept.  73 
Long  Beach,  CA  90803. 


CA  Rssidenfs  Add  B  1M%  Sales  Tair  Alaska,  Hawraii.  and  Candian 
Besid^^.  piease  send  U.S.  Monay  Order  &  ^17  JO  Shipptng. 

If  you  WFsh  more  intormaiiorfc  please  send  a  SASE  to  the  above  Addnesi,  For 
COD  ardert,  call  (3T0)  433-5890,  outside  of  CA  Ord^r^  onty  caJJ  (aod)  933- 
HAW  and  teave  a  message.  Deat&r  inquiws  fnvitecf. 
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182  North  Maple 
P.O.  Box  73 

i,SD 
57201 


SALES  ORDER  DESK 

1-800-927(4261) 

SERVICE  (605)  886-7314 

FAX  (605)  886-3444 

FAX  Product  Info 

(605)886  6914 


AMATEUR  CENTER 


Proud  to  be  "AMERICA'S  MOST REUABLE AMATEUR  RAJXO  DEALER" 

Serving  Amateur  Radio  Operators  Since  1937 


Writeorcair 
JOT  our  uitest 
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HOURS:  MON.  •  FRI.  9-S  p.m.; 

SAT.   9-1  p.m. 
CLOSED  SUNDAYS/HOLIDAYS 


DEAR  HAM  FRIENDS, 

With  the  FALL  season  sneaking  quickly  upon  us,  the 
time  is  right  to  purchase  that  new  HF  TRANSCEIVER. 
Kenwood  OFFERS  some  TOP-OF-THE-LINE  products  to 
enhance  your  operating  skills  and  make  your  DX-ing  and/or 
Ragchewing  more  enjoyable  during  those  cool/cold  winter 
months  ahead.  Call  or  Write  us  for  a  quote  on  trading  your 
equipment  because  "SERVING  YOU  IS  OUR  BUSINESS 
AND  MOST  OF  ALL  "OUR  PLEASURE"!!     73  TO  ALLII 


fAj^rtwQmti 


It-^i^>^-.  *^    We  also  hotTvor  George 


Washin^^on.  Beri  Franklin 
«id  Tom  Jeffsrson. 
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r  «  i 


^f,       ;^^fflltfp_iir- 


'(Mbfeiis^I^d/fiffaC^'w*-    * 


-    'iptr-* 


;iJ*^ 


I'i^Dans^'.:^ 


m-^ 


IkM^^i-^wi- 


t  o   1* 


H^l}0 


-^ 


CALL  1-800-927-4261 


CALL  1-800-927-4261 
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Number  17  on  your  fee^mtik  card 


Michael  Bryce  WBSVGE 
2225  Mayflower  NW 
Massiifon  OH  44S46 

Just  before  the  hoHday  season  be- 
gins, fet's  get  into  some  reader  mall 
and  tie  up  some  loose  ends. 

HW-9  McxJificatiDn 

Ftrst  out  of  the  mail  bag  Is  an  inter* 
esling  modificalton  for  the  Heath  HW-9 
transceiver  This  modification  comes 
from  Gerald  Fortter  W7JXQ-  Gerald 
wiftes  ttie  followir>g! 

Tne  HW*9  Transceiver  t?y  Heattikit 
is  a  very  fine  little  rig.  After  all  the 
modifications  were  added  over  the 
years.  It  still  didn't  seem  to  have  the 
sensitivity  I  thougbt  could  be  had.  It 
seams  Heath  did  not  incorporate  an 
RF  ampfcfjer  in  this  rig, 

^At  first  I  didnl  see  how  I  could  add 
a  preamp  and  get  it  out  of  line  wtien 
keying  the  transmitter.  A  study 
ol  the  schematic  provided  the 
answer.  Diodes  D301  and  D302 
are  biased  on  the  -i-R  voltage 
during  receive,  by  a  positive 
voltage  at  the  anode.  That  volt- 
age Js  absent  during  transmit, 
and  the  diodes  b^ock  any  RF  to 
the  receiver's  first  IF  and  the 
rest  of  the  receiver. 

"Locate  C302  on  the 
schematic.  (See  Figure  1.)  You 
will  find  It  standing  on  end.  near 
T301.  Now,  carefully  cut  the 
lead  of  C302.  leaving  it  long 
enough  on  both  sides  to  tack- 
solder  short  wires  to,  (See  Fig- 
ure 2.)  This  will  be  your  input 
and  output  connection  to  install 
the  prean^lifief  Figure  1  is  the 
schematic  for  the  preamp.  Use 
a  2N5179  or  any  other  low 
noise  high  frequency  NPN  tran- 
sistor you  may  have.  The  circuit 
is  small  and  Hghtweight.  I  just 
used  potnt-to-point  wiring  on  a 
1"  X  1-1/2"  piece  ot  perf-board. 


Low  Power  Operation 


All  resEstors  are  standing  on  end  for 
maximum  circuit  density.  The  RFC  can 
be  anything  from  22  jiH  to  1  Mhi  its 
value  Is  not  crftlcaK 

'"Oht  yes,  with  the  power  off,  and 
using  an  ohmmeter,  measure  to 
ground  each  side  of  the  C302  capaci- 
tor's clipped  wires^  One  Skle  wii!  go  to 
ground  (through  T301);  mafce  sure  this 
is  the  "outpuf  of  the  pfeamp,  Tfte  cir- 
cuit will  give  you  about  12  dB  of  gain 
and  the  S- meter  really  responds  now! 
The  noise  floor  (quiet)  remains  the 
same  on  my  HW-9. 

Try  it!  If  you  have  any  tfout)le.  you 
can  atways  connect  the  leads  to  C302 
back  together.  But,  check  your  wiring 
first-  This  circuit  really  works  great  for 

Sinc#  I  no  tonger  have  an  HW-9,  I 
(^r^'t  speak  atjout  ttw  performance  of 
this  modification,  tf  you  are  interested 
In  doing  more  modifications  to  the 


HW-9  and  HW-8,  there  are  stfll  some 
copies  of  the  HW-8  Handbook,  They're 
$11  and  that  includes  shipping. 
Ttie/re  availabie  (mm  me  at  ttw  at:)Ove 
address. 

30  Meters 

One  of  my  favorite  bands  for  CW  Is 
30  meters.  It's  a  great  combination  of 
40  and  20  maters.  Best  of  all.  there's 
no  SSB  on  the  band  to  get  in  your 
way.  It's  a  CW  and  digital  operator's 
delfghtt 

I  happened  to  pick  up  a  copy  of  the 
Northwest  QRP  Club  bulletin  and  no- 
ticed a  really  interesting  30  meter 
transmitter  What  makes  this  rig  so 
slick  is  the  way  the  frequency  is  con- 
trolled. 

A  VXO  is  used  to  control  the  fre- 
quency, but  with  a  twist.  In  this  rig,  the 
cry  Stat  is  operated  at  5  Mi-iz  and  ts 
doubled  to  tt^e  final  output  to  10  MHz. 
The  crystal  used  is  an  easy-to -obtain 
5.0688  kHz  computer  crystal. 

Instead  of  the  usual  transistor  oscil- 
lator, a  transistor  array  10  is  used,  a 
CA3086.  A  third  twist  to  the  VXO  is 
^e  use  of  several  coils  in  series  with 
the  crystal.  At  first,  It  would  seem  to  be 
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FigufB  1.  Preamp  schematic. 


an  easier  method  to  use  only  one  coUg 
instead  of  several,  but  that's  one  of  the 
reasons  why  we  can  get  a  VXO 
^read  of  35  kHzl 

Another  feature  that  is  unusuaf  is 
Ihe  use  of  a  power  MOSFET  in  the  PA. 
The  MOSFET  will  generate  a  rather 
hefty  3  to  4  watts  of  power.  That*s 
more  ttian  enough  juice  to  work  wortd- 
wide  on  30  meters. 

As  in  most  QRP  transmitters,  after 
the  frequency  doubter  the  rig  operates 
straight  through.  On  30  meters,  we 
have  a  really  slick  way  of  making  the 
tuned  circuits  easy  to  build  and  ad- 
just— use  10  MHz  IF  c^nsf 

Other  features  of  this  rig  induded  a 
spot  switch,  provision  for  receiver  mut- 
ing, and  antenna  switching.  The  rig's 
keying  is  very  good. 

This  rig  is  very  different  from  most 
of  the  transmitters  we  have  seen  in  the 
past.  The  VXO  Is  contained  within  \he 
transistor  array  10.  The  output  of  the 
VXO  is  tuned  by  one  tiansfonner.  Tha 
output  is  then  routed  to  the  driver,  and 
then  to  the  power  MOSFET  PA.  A 
trimmer  pot  sets  the  bias  of  tt^  MOS- 
FET. The  bias  is  set  with  your  volt- 
meter, not  with  a  scope. 

Of  course,  the  best  part  of 
this  transmitter  is  it's  available 
for  $30  from  Dan's  Small  J^rls, 
1935  South  3rd  West  #1.  Mis- 
soula MT  59801. 

I  built  up  one  of  these  rigs 
and  found  it  went  together  quite 
easily.  In  fact,  it's  one  of  the 
best  kits  I've  seen  from  Dan. 
The  instructions  lake  you  to  one 
stage  and  then  another.  You 
build  up  one  stage,  say  the 
VXO.  and  then  lest  it  before 
moving  on  to  the  next.  Thte  way. 
by  the  time  you  get  to  the  PA, 
you'll  be  100  percent  sure  you'll 
have  a  working  transmitter  !f 
you  can't  get  one  of  the  stages 
to  work,  there  is  no  need  to  pro- 
ceed  to  the  next  until  you  have 
found  the  troubiit 

After  all  the  stages  are  as- 
sembled on  the  PC  board,  the 
only  adjustment  is  the  bias  to 
the  power  MOSFET.  A  quick 
Iweak  of  the  trimmer  is  all  it 
takes. 
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PCB  Art  Made  Easy! 

'Create  ar>d  Revise  PCB  Art  in  a  Flash' 

Ctsvtiit  Design  so/tiwafe  for  DOS  a^  yvindov*s 

Layout  -  Autoroirte  -  Schematic 

SUPPORTS  ALL  VIDEO  MODES 

UHRARIES  -  GERBER  OUTPUT 

MAHE  VOUR  QWH  FfLMS  WITH  IX  LASER  ART 

Gn&af  for  aJ!  minted  circuit  boardt 

projects  I 

PC  Boards 

2110  14ttiAv«  So, 
Birmingham,  AL  35205 

ph.  (SO0)473-7227  /  B&S4^aK  t205}Sl3-2954 


SPY  ON  THE  EARTH 

See  live  on 

your  PC 

what 

satetlites  in 
orbit  see 

Capture  i¥e  breaihtakjng  images  of  ifw  Earitt  foi  lun  or 
prolff  Zoom  in  up  to  20X  Send  $39  check  or  MO.  ($45  air, 
$50  overseas)  lor  our  fantastic  12  cfiskette  set  ot 
prole ssion at  quality  copj^righied  programs  [(BM  type)  Xmx 
boe$  sateljie  tracking,  image  eicquE^tioa  image  processing, 
3-0  pfojtciions  and  more.  Difecl  facepiion  from  the 
sateltites  guaranteed  ivorfdw^  wFthout  a  sateNite  dish 
Schematics  included  lor  intertace.  For  FREE  informaikin 
log-on  to  our  bufetn  board  anytime  at:  (718)  740-3911. 

VANGUARD  Electronic  Labs 

Dept.  RR  1 96-23  Jamaica  Ave. 

Hollis,  NY  11423    Tel71 8-468^2720 


aRC4£  263  QH  READER  SERVICE  CARD 


Handheld  Repeater  Controller 


SpecSrum  EJectronic  Products 
Lnlfoduces  the  world's  (irst 
handheld  repeater  oontralef . 
No  iaigef  then  rr>ost  har)dt>ekJ 
radios,  tt>e  HRC-1t>  converts 
a  sing  Is  or  duaFband  rHdio 
Into  a  full  foaturod  simplex  or 
duplex  repeater  system.  Key 
foi^ures  of  tm  HRC-10  in- 


clude voioB  IDer,  DTWFCod- 
trql  i^nd  progT^mmmg  hang 
arid  tiTTW^^xit  tiniers.  DigitaJ 
Voic^  Operated  Squelch 
tDVOa^*").  lelemetry  lories, 
and  piTvete  voice  malf  s!ot. 
Phone  4Da-43g-278e 
FAX  409^Sa-S027 

$299 
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Tm  vary  much  impressed  with  the 
way  the  Utile  tmnsmltlGr  performs  Al- 
though band  conditions  were  rather 
poor,  I  was  able  to  work  just  about 
anything  I  couid  hear.  I  used  my  old 
Drake  R4B  for  receiving.  One  of  my 
QSK  boards  did  all  the  T/R  switching. 
AlthOiigh  the  rig  comes  wilh  an  eJec- 
tronic  T/R  switch.  I  choose  to  use  my 
system. 

With  3  watts  of  RF  going  to  the  an- 
tenna, the  PA  gets  sHghtJy  warm  lo  the 
touch.  A  small  heat  sink  is  necessary 
to  protect  the  device  from  overheat ir^g. 
The  heal  sink  is  not  provided  with  the 
kJl.  Radio  Shack  sells  one  for  about  a 
buck  that  works  just  fine.  A  hunk  of 
aluminum  would  worfc  just  as  well,  too. 

On  my  unit,  I  was  able  to  get  about 
30  kHz  worth  of  VXO  spread.  That's 
noi  bad  at  aJI  for  one  crystal  In  fact,  it 
covers  just  about  all  the  CW  part  of  30 
meters.  On  the  higher  end  youll  find 
some  packet.  AfvlTOR  and  perhaps 
some  RTTY,  but  most  of  the  CW  is  on 
the  lower  end. 

Wflh  the  build  and  test-as-you-go 
Instructions,  this  is  a  perfect  begin- 
ner's kit.  Of  course,  you  should  be 
able  10  tell  one  end  of  a  diode  from  the 
other  and  know  basic  soldering  skrils 
t>efore  you  start.  Other  than  that,  it's 
an  easy  kit  to  build  and  get  working. 
Youll  have  a  lot  of  fun  with  this  rig  on 
3D  meters. 

Have  you  built  one  of  the  NN1G 
rigs?  J  have  and  will  have  a  comptete 
rundown  on  this  guy  In  an  upcoming 


Issue.  But.  there  have  been  some  re- 
ports of  an  unstable  transmitter  From 
the  Internet,  I  picked  this  up  from 
Danief  Wee^  who  has  fixed  the  prob- 
lem. Daniel  writes  the  following  via  In- 
ternet; 

"Here  are  the  mods  J  did  to  fix  the 
TX  section  (or  the  NNiG,  Tliere  are  2 
primary  requirements,  prtsperty  tuning 
the  2  IF  transformers  on  the  TX  board 
is  critical. 

^u  win  need: 

a)  36  pF  capacitor 

b)  Some  femte  beads,  small  ones 

c)  SWR  and  watt  metefs 

d)  >20  MHz  scope  (proksably 
optkHial) 

Tirst  of  afi,  determine  if  you  have 
the  problem  as  mentioned  in  previous 
mail.  If  you  do,  read  on. 

*Connect  your  antenna,  not  a  dum- 
my load,  to  a  working  rig.  Tune  the 
antenna  to  resonate  at  20m  if  it's  a 
multibander.  Use  an  ATU  if  you  have 
one.  Once  you  know  your  antenna  Is 
resonant  AND  matched  at  20m.  con- 
nect your  NN1G  to  it  and  note  your 
SWR.  Do  not  retune  the  ATU  since  it 
is  already  resonant.  If  you  see  an 
SWR  exceeding  2:1.  then  you  are  like- 
ly to  be  having  the  same  problems  as  i 
did. 

Take  the  ceramic  36  pF  and  cut 
one  leg  to  about  Smm  and  tin  It  Look 
at  the  second  driver  transrstor 
C2N2222).  the  one  closest  to  the  PA 
transistor.  Tin  the  top  of  ifie  transistor 
after  cleaning  it.  Solder  the  shortened 


T/R  rircuil  Board 

Cm  C302  Hpre  -  Uavc 
Wirn^    ojif;  Enoti|ili  Tn 
Qntrkly  Taok  Solder  Am  pi. 
Inpul  &  (hil|Hitih  To, 


^^^^^^^^^^^^^dU^^^i^^ 


PC  Boanl 


_J 


figure  Z  Connecting  the  preampfifier 


lead  of  the  36  pF  capacitor  lo  the  top 
of  the  transistor  Now,  snp  a  couple  of 
territe  beads  over  the  other  lead  I  no- 
ticed that  t  needed  a  few  to  cut  down 
the  spurs  to  a  reasonable  leveL  Tin 
one  of  the  comers  of  the  IF  transfonn- 
ers  and  solder  the  longer  lead  of  the 
capacitor  to  itt  effectively  grounding  it. 

"Now  you  should  see  a  much  lower 
power  output  In  my  case,  L  cut  sonr^ 
trades  at  the  bottom  of  tlie  board  and 
put  ferrlte  beads  on  the  base  connec- 
tions of  the  driver  transistors'  bases* 
but  t  think  this  is  unnecessary. 

"Retune  the  IF  transformers  for  a 
minimum  SWR  reading.  This  should 
take  some  time.  Then  turn  the  audio 
volume  all  the  way  down.  There 
should  be  no  more  sharp  clicking 
when  keyed.  Instead,  ttiere  shoukJ  t>e 
a  'gentle'  click  with  no  hiss.  Try  this  out 


throughout  the  band  to  see  ff  instabilfty 
occufs.  If  it  does,  retune  the  JF  trans- 
former  for  more  stability, 

"'If  you  have  a  scope,  put  tt  to  the 
output  at  the  antenna-  Remember,  un- 
til now,  no  dummy  loads.  Be  sure  to 
have  a  ftal  SWR  it  possible,  as  in  my 
case,  or  at  least  the  lowest  possible. 
Key  down  and  adjust  the  transformers 
for  the  most  sinusoidaC  waveform.  Do 
not  get  greedy  tor  amplitude.  Go 
through  the  band  to  see  if  the  wave- 
form is  stable^  You  should  be  using  a 
scope  of  more  than  20  MH2  for  tJiis 
purpose. 

•^Rnally.  when  alt  is  set.  remove  the 
scope.  Remove  the  antenna  and  leave 
K  disconnected.  Key  dowa  you  should 
hear  a  clean  sidetone.  no  hissing 
noise.  There  you  have  it.  Keep  leads 
as  short  as  possible  at  all  times.*" 


The  ears 

have  it! 


9%The  RS  is  like  a  breath  of  fresh  air,  with  its 

groimd-up  en^eenng  and  uptcnlate  digital 

control  &t)m  the  front  panel  I  am  very  pleased 

to  see  a  quality  HF  receiver  of  American 

manufacture  that  should  successfully 

compete  on  the  worid  mailcet  y  y 

Bill  Qaifie 
73  Amateur  Radio  Today 


When  we  introduced  the  American-made  R8  Worldband 
Communications  Receiver,  we  knew  it  would  be  judged  by  some  very 
disceming  ears,  experts  accustomed  lo  the  finest  in  short-wave  listening 
equipnient  from  around  the  world.  After  listening  to  the  world  on  the 
Drake  R8  loud  and  clear,  they  have 
delivered  a  decisive  verdict. 

They  appreciated  the  R8's 
sensitivity.  clar%,  simplicity,  and  all- 
around  versatility  so  much  that  many 
of^hem  declared  the  R8  simply  the 
best  of  its  class.  High  praise,  indeed, 
from  very  well-traveled  ears. 

But  why  take  the  word  of  mere 

R.L  Drake  Company 
P.O.  Box  3006 
Miamisburg,  0H4S343 

U.S.A. 

anoiB  ^47  om  deader  s&hvice  card 


experts?  Put  the  Drake  R8  to  the  test  yourseff  wfth  a  15-day  money- 
back  trial  period  on  factory  direct  purchases,  and  let  your  ears  be  the 
judge.  If  youVe  not  impressed  by  Drake's  quality,  performance  and  ease 
of  operation,  all  in  a  receiver  costing  tess  than  SI  ,000.00,  return  the  R8 

Receiver  within  15  days,  and  welt 
refund  your  money  in  full,  less  our 
original  shipping  charge.  To  order 
your  R8  factory  direct,  (or  more 
information,  or  for  the  dealer  nearest 
you,  call  1-800-723-4639  today. 
We're  confident  that  once  you've 
listened  to  the  R8,  your  ears  will 
hear  of  nothing  else. 


In  touch  with  the  world. 
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Number  10  on  your  Feedback  card 


Hams  with  class 


Carols  Perry  W82MGP 

Media  Mentors,  inc. 

RO.  Box  t316d6 

Slaten  Isfand  NY  103  f  3-0006 

Nonverbaf  Communications 

Before  introducmg  MOf^  code  Into 
ihe  classroom  for  my  sixth,  seventh, 
and  eighth  graders.  I  set  the  stage  for 
having  some  real  fun  by  doing  some 
activities  that  emphasize  nonverbal 
cotnmun  tea  lions.  Rrst,  we  brainstorm 
different  melhcds  that  people  usB  to 
communicaie.  The  spoken  or  written 
word  is  not  the  only  melhod  that  hu- 
mans  have  devised  to  exchange  mes- 
sages orlhoughts. 

The  cfiiidren  discuss  the  need  for 
other  means  of  communlcaling.  People 
wtio  speak  different  languages;  blind, 
deaf,  or  mule  people;  or  folks  in  emer- 
gency situations  are  often  in  need  of 


unique  ways  to  communicate.  Most 
youngsters  will  recognize  that  Braille^ 
sign  language,  smoke  signais,  dance » 
music  and  art  are  ways  that  people 
can  exchange  feeElngs,  thoughts,  or  in^ 
formatior\. 

Depending  on  I  he  age  group  you 
are  working  with,  there  are  tots  of  fun 
activities  to  do  to  make  the  children 
appreciate  the  value  and  creativity  in- 
volved in  nonverbal  communication. 
Most  young  children  are  aware  that 
boats  often  yse  an  fnternatfonal  sys- 
tem of  flag  signals.  The  various  colors 
and  patterns  form  different  messages 
and  function  like  a  language.  A  flag  6\- 
vided  inlo  a  red  and  yellow  triangle 
means  "Man  overtjoardr  Pferhaps  youf 
class  would  enjoy  nriaking  up  their  own 
signals  along  with  corresponding  de- 
signs to  go  wtlh  it.  They  can  make 
flags  and  have  the  class  try  to  decode 


Photo  8,  Eighth-grader  Nicofe  Spitaie  KB20JA.  eighth-grader  Molly  Home,  arKf 
seventh-gradBr  Yofartda  Tammaro  KB2PYH  hep  set  up  /nafeniate  for  pmcticing 
coiie. 


their  messages.  Play  a 
game  where  no  one 
rnay  speak:  they  may 
onty  get  information 
from  their  classmates 
by  learning  the  mean- 
mgs  of  their  own  cod- 
ed  lartguage. 

Many  of  the  older 
children  have  seen 
movies  where  ships 
send  Morse  code  to 
convey  information. 
We  discuss  the  on/off 
principal  used  in  digi^ 
tal  technology  such  as 
computers  and  CDs. 
The  kids  often  point 
Out  the  use  of  smoke 
signals  or  Hashing  a 
shiny  mirror  or  flash- 
light with  the  on/otf 
principle. 

In  our  Intermediate 
school  In  Staten  Is* 
land.  New  York,  the 
seventh  graders  are 
introduced  to  simple  circuits.  There  are 
numerous  construction  projects  yoy 
cart  use  with  the  class  so  they  can 
practice  Morse  code.  Kenny  Mann* 
who  conducts  numerous  science  work- 
shops for  teachers,  uses  the  following 
activity  successfully  with  kids  in  the 
rrUddle  grades: 

Materials:  two  DD  batteries,  or  two 
D  batteries  and  two  battery  holders, 
#22  efectric  wire,  1.5  volt  light  bulb, 
light  btilb  holder,  and  a  singte-pole 
switch. 

Procedure:  Have  the  students  set 
up  the  materials  in  series  by  connect- 
ing the  wire  to  the  positive  pole  of  one 
battery  and  from  there  to  the  negative 
pole  of  the  second  battery  Complete 
the  circuit  via  the  switch  and  the  light 
bulb  in  its  holder,  ending  at  the  nega- 
tFve  pole  of  the  first  t)attery. 

The  bulb  wtll  light  up.  When  the 
switch  is  opened,  the  circuit  is  broken 
and  the  bulb  is  switched  off.  By  moving 
the  switch  back  and  forth,  students  can 
make  the  bulb  go  on  Bn^  off  at  wi^l. 

After  you've  taught  the  letters  of  the 
code,  have  the  children  send  brief 
messages  to  each  other.  I  use  the  bud- 


Photo  A,  Sixth-grader  Mike  enjoys  buMmg  pnjjects  in 
our  fmnverbai  uniL 


dy  system  in  my  classes.  Some  Of  the 
Children  use  code  practice  oscillators, 
some  use  the  light  bulb  drcuit,  and 
o^^ers  use  ftashlights. 

Have  a  chart  shcwng  the  symbols 
for  the  dry  cell/battery  the  light  bulb, 
open  and  closed  position  of  the  switch, 
and  the  wire.  Next,  have  them  draw  a 
diagram  of  the  circuit  they  set  up. 
Once  Ihey  know  the  symbols,  they'll 
have  fun  reading  the  diagram— whteh 
is  another  way  of  oommunlcatir^g  with- 
out words^ 

After  a  unft  on  fiorwefbal  cofflmunl- 
eating,  most  of  the  children  agree  that 
it's  fine  for  sending  brief  messages,  but 
no&iing  heats  a  one^in<»ne  oonversa- 
ton  for  expressir^  moods  or  enxitions. 

With  the  start  of  a  new  school  term, 
think  aboyt  irrcludlng  at  least  one  new 
unit  or  activity  into  your  classroom.  No 
matter  what  subject  you  teach,  it's 
more  fun  lor  everyone  when  tt>e  teach- 
er is  excited  and  stimulated.  Be  sure  to 
upgrade  your  materials  and  expand 
your  repertolxe  each  term.  Write  to  me 
so  we  can  share  any  new  Ideas  you 
are  using  this  term  tfiat  are  successful. 
Have  a  great  school  yearl 


■f*uTt»  nEPi*  tt^  cD«rRoii_£fl 


/  FuH  Duplex  Autopalch 
y  911  Emergency  Access 
/  Reverse  Aulopatch  ^rM  Restriciion 
^  Voice  Mail  ^  Voice  ID'S  •  BSR  XI O 
•Voice/Tone/DTMF  Paging  i^Scheduler 
*^ Links  *^ Programmable  Courtesy  Tones 
•^Hardware  Logic  I/O  »^HF  Remote  Control 
v^ Morse  Code  Practice        /Renrtote  Base 

PCRC/2  Combines  the  power  of  your 
XT/ATplatform  with  a  high  quatily  play  and 
record  voice  digitizer  cf eating  the  uliimate 
repeater  controller.        ^^ut^^  ^693 


VS* 


MORSE  CODE  MUSIC! 


SENSATIONAL  NEW  WAY  TO  LEARN 
CODE — Do  Aerobics,  Stng,  Jog,  or  Drive 

while  learning  code!  A  fun  &  easy  way  to 
learn  or  retain  Morse  Code  sl^ills.  Now  the 
secret  is  yours  with  this  amazing  syncronized 
breakthrough!  Great  fun  tape  for  all  licenses 
and  classrooms!  Order 

'THE  RHYTHM  OF  THE  CODE" 

Version  2  cassette  lodayf 

Sena $995  ami incfui^  $2.00  S'W  fa' 

KAWA  RECORDS 


P.O.  Box  31  &-73 
Weymouth,  MA  02188 

ChKfti  or  mon&y  onSergfily.  W«  ttlql  al  ofrters  mlNn  5  (tft^. 
UA  reaitenb  add  5^»  sa^  tax 


J 


VHF  UHF  MICROWAVE 

Trans  veiiers: 

e  M.  2  M,  222  MHz.  70  cm.  902.  1296.  2304, 
3456.  5760  MHl.  IOGH2 

Receiving  Converters: 

1691  MH^.  2400  MHz 

Antennas; 

Loop  Y^gis  §02  ^  3456  MHz 
fluiland  Arrays  Vagjs.  6M  -  70  ct^ 

Low  Noise  Preamps  and  Kits: 

144  MHz-  10  GHz 

Linear  Power  Amps: 

70  cm '2304  MHz 

Coniponent$.  Cable.  Ai\tirnfia  Hetays 

DOWN  EAST  IWICROWAVE 


viasWiCi^tl 


ma  Olson  WSHQT 

RR  1.  Box  2310 

Troy.  ME  04987-9721  USA 

PTiOtye  (2071948-3741 

PaK(207>&4a-5^&7 


DRCLE  I9d  QI4  REAPER  SERVICE  CARD 


CIRCLE  2  ON  READER  SERVICE  CARD 
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HI-PERFORMANCE  Dl POLES 
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V  -r«s«Jiirtfli  v«f.  u^Bia  MnpiKf  Jlr--:-- 


MMM  ^.  filccrflef 

■  I'll  flr  con  ii!3 


.■n4P#M> 

a>i 


sso-r 


mo.  Jo,  20.  IS,,  I  DM  MjK-PprfarniwEsQijsolcB?"  Pf7r  Ions, 

BO.  JOM  Hfl^-Pnrl&imiinca  Oqjoie    ^'  fcing...  StS^OQ  IBS'  Iqng.. 

».  17.  i2*J  M^P'Pettjnnant*  Oipeji  :i1  long       ^^ 

ifO.  eOJOW  ►JPm^KmBMB  DfHlo,  wtad  1 13" «  laf... , 

m.ao,«^M  ]&  iou$fMc*-S4t«rtOipoih7rhR4. 

Tmw etHjwMM 


■  illO.W 
...  f73,OD 
.    173.00 

.  uaeo 

.J114J1Q 


«,S2  SfSE  I4f  f«#»<>  ;ir  XI 


W9INN  ANTENNAS 
goK  393  m  PTp4pe<1  IL  6M56  70e-3&4-3414 


CIRCLE  3a  ON  REAgefl  SERVICE  CARD 


For  The  Ultimate  Shack! 


100% 

made  in 

the  US.A, 


Imagine  your  callsign  on  the 
A.R,E.  Classic  Clock! 

•Beautiful,  laminated  onginal  artwork. 

•  Quality  quartz  movement, 

•  Suitable  for  wall  qv  desk  fappjiox.  9'x9"x2Ti. 

■  Runs  on  one  AA  battery  (iociudedj. 

■  Only  $39,99  (plus  £4.50  shipping  in  U.S./foretgn 
orders  FFO  New  Hampshire). 

•  Specffy  caHsign  and  choice  of  simulated  walnut, 
ilgm  oak  or  black  frame. 

•  Send  check  or  money  order  to: 

Amateur  Radio  Excellence 
Box  1551  •Manchester,  NH-03105 


POCKET 


12V/2.0  Amp  Hours  af  {fependiWe 
power,  in  a  convenient  soft  case. 
Simpiy  insert  the  cigarette  adapter 
plug  nomialiy  used  in  your  cars 
lighter  to  instead  plug  into  IJie 
POWER  POCKET.  The  POWER 

POCKET  provides  hours  of  exteiided  talc  time,  up  to  6  times 

longef  than  standard  batteiy  pacitsi 

*  Emergencies  -  Special  Events  -  Search  &  Rescue  -  Hiking  - 
Cycling  -  Hamfests  -  Field  Day  «  Etc- 

Compact  slim  design  that  is  light  weigJil 
only  30  ozs..  with  a  ttell  ioop  and  stioutder 
strap  JnciiHted. 

1 10V  Wall  Charger  Inclucfed.  Cfiarge  rate: 
6^  hours  from  complete  disctiarge. 

Sealed  lead  acid  case,  can  be  recharged  to 

100%  without  memory  effect  o(  NiCads. 


Without 
power,  ifour 
HTfSusel&ss! 
Bon't  he 
caugtft  With- 
out a  FQWEB 
POCmwhen 
fuvneedH 
most. 


We  POW£f^  POCKET  i$  ^v^tistie  from  most 
mapr  Amsteur  Radio  Dcafers.  or  contact 

— ,  NCG  COMPANY 

jSMs    Anaheim,  CA9?80S 
JbMmI/   000)962-2611 

^—^       fax  (ZUj  630-7024 


^m 


POCKET 


-i«^ 


/ 
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CIRCLE  54  ON  HEADEf)  SEflVICE  CARD 


Sell  your  product  in  73  Amateur  Radio  Today. 
Call  Dan  Harper  today  at  1-800-274-7373. 


BUY  DIRECT  FROM  US,  THE  MANUFACTURER! 


YAESU/MAXON 


FNB-2 

FNB'5/3A 

FWB'4 

FNe-4A 
'FNa-IO(S) 


\0Sv  9 

12v  @ 

7.2v  @ 
I2v  O 


600 

120O 
750 

1OO0 
1150 

mo 


eqyjv  lo  FNB-1 1  (if  sbortef) 

FkB-17  75v  ft    600 

*Same  si^e  case  as  FM0-12 

'FMa-25  7  2v#    600 

FNB-26  7.2V  m  1000 

"FNB-26-S  /  ?v  9  ISOQ 

TIMB'?6A  9  6v  ®     BOO 

*Same  sij;e  as  FMB'26  case 

FNB27  I2v  @     600 

"FNB'27S  12v  (^     BOO 

*'(3i*  longer  than  FNB27) 


MAH 
MAH 
MAH 
MAH 

MAH 
WIAH 

MAH 

MAH 
MAH 
MAH 

MAH 

MAH 
MAH 


NYS  residents  add  8  i;Z7o 
sales  taK.  Ad<^  $4.00  for 
poErtagg  and  handling 


SPECIAL 

FOR  THE 
MONTH  OF  NO  VEMBER 


Poviferpac+® 

6  V  for  Camcorders  &  1 2  V  for  2-way 


on  all 

ALINCO 

Replacement 
Batteries 

LOOK  FOR  DECEMBER  S 
SPECIAL  OF  THE  MONTH 

MONTHLY  DISCOUNTS 
APPUCABLE  TO  END-USERS  OWLY 


prices  ana  sp«otK:ation&  subj€t;j  !o  chairtgi&  wrtPujui  nciic^ 

W  &  W  ASSOCIATES 

800  South  Bitsadway,  Hicksvitfe,  NY;  11 801 

WORLD  WIDE  DISTRIBUTORSHIPS  AVAILABLE  PLEASE  INQUIRE 

In  U.S.A.  and  Canada  Calf  Toll  Free:(800)  221-0732  •  Jn  NY  State  Call:{516}  942-0011  *  Fax:(516)  942-1944 


MADE  IN 
THE  US.A. 

SENCl  FOR 
FflEE  CATALOG 
*NlJF^kC?  LIST 


CIRCLE  I9t  OM  READCfi  SEFtViCE  CARD 
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Homing  in 


Numt^er  10  Dn  ydur  F^^back  card 


Joe  Moeli  PE  K50SW 
POBaxZSOS 
Fumnon  CA  $2633 

Testing  Motron's 
Transmitter  Fingerprinter 

According  to  many  hams,  Southern 
California  has  a  mputation  For  t>ein§ 
{he  repeat er-Jamming  capital  of  the 
world.  As  someone  who  has  traveled 
and  Calked  to  many  repealer  owners 
arvd  usets,  nhink  that  reputation  is  urv 
deserved.  The  sad  truth  is  that  you 
can  find  examples  of  Illegal  repeater 
use  in  big  cities  and  small  towns  ©v- 
erywhere. 

With  hundreds  of  coordinated  2 
meter  repeaters  between  Santa  Bar- 
bara and  the  Mexican  border,  hams 
here  can  be  proud  that  only  a  handful 
have  ongoing  problems  with  jamming, 
bootleggers,  and  unidentified  trans- 
missions. The  rest  are  full  of  friendly 
and  helpful  hams  who  seldom  face 
these  problems. 

Of  coyrse,  there  are  occasions 
when  nets  and  rogrKl  tables  on  even 
our  *e leanest'  repeaters  are  brought 
to  a  halt  by  carriers,  tones,  and  cuss 
wofcfs-  When  a  phone  call  goes  out 
to  a  radio  direction  finding  (RDF) 
team,  the  |ob  is  not  easy  if  there  are 
many  perpetrators  in  scattered  loca- 
ticns.  It  would  be  a  huge  help  to  be 
able  to  separate  and  identify  which 
transmissions  come  from  which 
source. 


Radio  Direction  Finding 


Just  Like  Snowf lakes 

We  all  know  that  every  human  ts 
unique  and  can  be  identified  from  all 
others  by  differences  in  the  skin  pat- 
terns on  the  fingertips  and  DNA  in  the 
celts,  These  methods  require  the  per- 
son to  submit  1o  examination  or  test- 
ing.  When  this  Is  not  possible  or  de- 
sired, a  voiceprint  can  be  done  from  a 
distarx:e.  wtlhoirt  the  knowledge  of  the 
subjects  at  the  «x>st  of  greater  ur^cer- 
tainty. 

Simitarly,  every  radio  transmitter  Is 
unique.  You  cannot  read  the  serial 
number  on  Its  nameplale  from  a  dis- 
tance, but  you  can  Identify  It  by  ana- 
lyzing. witJi  suflicient  precision,  the 
characteristics  of  its  signal.  Differ* 
ences  in  signals,  however  slight  are 
always  present  due  to  differences  vn 
individual  parts  and  the  randomness 
in  factory  testing  and  tuning  tech- 
niques. 

You  may  have  heard  reports  of 
unique  transmitter  "stgnatures'*  and  a 
technique  caUed  "fingerprinting'  to 
kf entity  rigs  used  for  illegal  activities 
and  to  apprehend  their  owners.  What 
these  reports  usually  leave  out  is  the 
fact  that  this  technique  was  invented 
by  a  ham  and  such  equipment  Is  now 
available  for  purchase. 

A  Sleepless  Expwbnenter 

When  I  spent  nine  months  on 
assignment  in  Seattle  back  in  1972, 
the  city's  most  popular  repeater 
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Figum  1.  TWO  consecuttve  tmnsmisstons  from  a  crystaf'Controited  repeater  trans- 
mitter. Subaucfii^e  tone  modulation  (CTCSS)  fs  plainty  visible.  TxtD-J  coiripuws 
and  dispiays  the  CTCSS  freouency  below  the  tmce^ 
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Figure  2.  Two  consecutim  tfansmlssions  from  the  same  FT-530  han^B-tafkie  on 
the  same  frequency.  Except  for  the  ringing  duration,  the  fingerprints  are  almost 
idenficai. 


was  run  by  Phil  Ferrell  W7PUG.  an 
engineer  at  The  Boemg  Company. 
Today,  this  repeater  is  as  popular  as 
ever.  Phil  is  K7PF.  and  he  has  retired 


Photo  A  Ait  you  need  to  take  transmitter  fingerprints  is  a  suitat^te  receiver  and  a  computer  with  the  TxtD*  t  hardware  and  soft- 
ware instaiied.  Not  shown  is  an  optionat  tape  recorder  for  documenting  audio  and  fingerprints  simultaneously 
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to  woilc  on  his  own  pet  projects. 

In  the  mid  'BOs.  when  unidentified 
signals  appeared  on  the  Seattle  re- 
pealer Phit  decided  to  light  back  by 
using  his  knowledge  of  signal  analysis. 
He  reasoned  that  most  ol  the  offend- 
ing transmitters  were  owned  by  li- 
censed hams  and  could  be  identified 
by  comparing  their  signals  to  those  of 
regular  and  occask>naf  repeater  users. 

The  first  design  challenge  was  to 
figure  out  what  signal  chamcteristics 
to  look  at,  "^l  had  heard  FM  transmit- 
ters come  on  the  air  on  top  of  one  an- 
other," says  Phil.  'There  would  be  a 
heterodyne  with  a  chljp  or  quickly  war* 
bling  tone  at  the  beginning,  as  the 
phase-locked  loop  (PIX)  settled  on 
frequency.  I  researched  PLL  theory, 
which  goes  into  a  branch  of  math  in- 
volving Gilbert  transforms.  That  wasn't 
helpful,  so  I  tried  looking  at  It  as  a  low- 
bandwidth  FM  phenomenon " 

After  some  experimentation,  his 
transmitter  fingerprinting  scheme  took 
shape.  It  takes  2,048  instantaneoys 
frequency  samples  at  1D0  mtcrosec- 
ond  intervals  at  the  beginning  of  a 
transmission,  then  averages  and  filters 
this  data  to  display  and  record  64  su- 
per-samples of  frequency  versus  time. 

^'Amplitude  and  multlpath  don't 
have  much  effect;  says  K7PF.  "it's  a 
robust  technique  and  works  under 
etmosi  an  conditions.  Even  on  signals 
of  -120  or  -125  d8m,  when  the  audio 
is  atmost  uninteiHgible,  the  low  bant^ 
width  of  the  system  gives  a  pretty 
decent  ftngerprint" 
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1691  MHz  Weather 
Satellite  System 


TheZ4PP£Risan 

awesome  Answer! 

This  magic-like  little  box  activates  any  radar 
deted^i  wiUn  3A  cf  a  mile.  Wakih  the  bmke  li^ 
coine  on  the  speeding  spons  car  that  just  flew  by. 
Keep  those  speeding  big  trucks  from  eating  your 
bumper.  Ihc  ZAPPER  is  alOGHz  amaicur  Hansmit- 
ler  the  size  of  a  cigan^t^^  psck,  operates  on  a  9v  batteiy . 
Complete  with  load  game  "Trolling  forTaiiights". 

Buitt  &  tuned  only    tW      Plus  $5.00  S&H 

TRANSEL 

WHmLOGKS 


MAOE    IN    USA 

123  East  South  Street 

Harveys  burg,  Oh  45032 

1-800-829-8321 


J 


1691  MHz  Hemi  Pre-an^t^ 
model  TS*1 691 -P,  Amp 

1961  MHz  Receiver 
mocfeJTS-1691-Recvr 

Decoder  Board  &  Software 
model  TS-VGA*SAT4 

Low  Loss  Coaxial  Cabfe  {65ft) 
V4\{h  connectors. 

other  ier>gths  avaHal^fe 

Track  U  Satefite  Orbttaf  Program, 
Tracks  ALL  satellfles.  (?/orld  map, 

print  out 

1691  MHz  Loop  Vagi  Antenna 
model  1 691 -Ly(N) 


S250 


5Ht5v 


S349 


$65 


S99 


S99 


Demonstration  Disc  (IBM-PC  VGA  compatible) 
of  signals  recorded  Irom  WX-SAT  system.     $3 

Shipping:  FOB  Concord,  Mass. 
Prices  subject  to  change  without  notice. 


SPECTTtUM  INTERNATIONAL,  INC. 

PMOrfii^eeox1034.  Dept.S 

Concord,  m^  01742,  y.S A 
Phone:  (508)203-2145 
Fax:  (508)263-7008 
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AMSAT" 

The  Radio  Amateur  Satellite  Corp. 

SOFTWARE 

If  you  want  to  use,  or  just  listen  to,  the  various  Amateur  and  weather 
satellites  -  AMSAT  offers  a  variety  of  inexpensive  satellite  software  for 
IBM'  compatibles,  including  both  DOS'  and  Windows*,  plus  a  tracking 
program  for  the  Mac®, 

Here  are  just  a  few: 

WISP  -  A  brand  new  Windows  based  program  by  ZL2TPO  provides  all  the 
facilities  needed  to  operate  the  digital  Amateur  satellites. 

WINSAT'  A  new  Windows  based  satellite  tracking  program  by  KA7LDN. 

QUIKTRAK '1^4HTs  full  featured  DOS  based  program.  (For 
CGA/EGAn/GA  systems) 

mSTANTTRACK '  AMSAT s  most  popular  tracking  software  by  N6NKF. 
(For  DOS  systems  with  EGA/VGA/SVGA) 

SATELLITE  PRO  -  A  tracking  program  for  the  Macintosh  by  W7HR. 
And  many  more! 

For  further  mfomiatlon  w m  order,  contact: 

AMSAT  PO  Box  27  Washington,  DC  20044  Phone:  301-589-6062 

IBM  is  a  regtsderecf  tr3dGfnarl(  of  Intemaiiona)  Businds^  Machine  Co. 

DOS  ft  Windows  are  registered  trademarks  of  Micrasoti  trie. 

Mac.  IS  a  comrad^o  of  Macii>losh,  a  regr^lered  trndemartf  of  Apple  Computer  Co. 
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1I1I9GR  DSP  n 


What  is  DSP?  DSP  allows  the  "construction"  of 
various  filters  o(  great  complexity  by  using 
computer  code.  Tnis  allows  us  to  have  easy 
access  to  a  variety  of  filters,  each  perfectfy 
optimized  for  whatever  mode  we  are  operaimg. 
The  DSP  H  has  been  designed  to  operate  in  10 
different  modes.  Four  filters  are  optimized  for 
reducing  interference  to  SSB  phone  signals  Irom 
CW,  heterodynes  and  random  noise  interference. 
Four  more  filters  operate  as  'brick-wair  CW 
bandpass  filters.  The  remaining  two  filters  are 
designed  fgr  refiable  recovery  of  RTTV  and  HP 
packet  radio  information  signats.  A  single  front 
panel  switch  selects  any  o1  these  fnters.  Easy 
hookup  to  rigs  speaker  jack* 

W9GB  DSP  Filter , ,„. $299,95 

12V  DC  Power  Supply.., „,„.„,.»»..,»,..$11,&S 


SDP^eoo 


Make  and  receive  pt>one  calls  from  your  mobile 
rig  or  handle -talkie  with  your  own  personal 
autopaich.  Connection  is  easy  ^  just  hook-up  to 
the  mike  and  speaker  jacks  on  your  base  station 
rig  and  plug  into  the  phone  line!  Complete  control 
is  assured  through  touch -tone  access  codes  that 
you  set  and  chanae  at  will.  Long  distance  ton 
access  is  controlled  by  special  code  that  you  set 
preventing  fraudulent  usage.  All  programmable 
codes  and  set-ups  are  stored  in  special  non^ 
volaMle  memory  immune  to  power  failures. 
Repealer  owners  use  the  SOP  600  as  weli  for 
rellatiie  and  solid  repeater  aulopatches.  Power 
required  is  12  voits  DC  at  100  MA.  Experience 
the  freedom  of  owning  your  own  auiopatch,  on 
you  own  frequency,  to  use  when  and  as  you 
wish.  The  SDP-600  is  made  in  the  USA  and 
carries  a  one  year  warranty. 
SDP-eoo  Personal  Autopaich,  fully  wired. ...... $249. 9S 

SOP  A  1 2  volt  powersupply  unit .  .„ S11 .95 


J-Com  Transceiver  Control 
Computer  Interface 


$54.95 


The  i»Com  Transceiver  Control  Computer 
Interface  is  functJQnal[y  id  en  ti  cat  to  the  Kenwood 
tF-232C,  Icom  CT-17,  Yaesu  FIF.232C,  Ten-Tec 
30S  and  Heath  compuler  interfaces.  It  will  work 
with  all  radios  and  rig  control  so  It  ware  which  use 
these  interfaces. 

•  No  external  power  supply  is  necessary.  The 
j»Com  TC  Interfaces  require  very  little  power  for 
ope  ration. This  power  is  obtained  directEy  from 
the  computer  COMM  porl, 

•  AH  electronics  are  enclosed  in  the  shielded 
DB-25  connector  hood.RFI  sysceptibiiily  and 
radiation  is  reduced. 

*  Fully  assembled  and  tested. 

*  Fulty  Hardware  and  Software  Compatrblev 
Works  with  all  rig  controlled  software  — 
Free  shareware  disk  rncludedl 


RAMSEY  ELECTRONICS,  INC 

793  CAMMING  PAFIKWAV  VICTOR  NY  14564 

ORDERS  CALL 
1-800-446-2295 

ORDERS  ONLY 

TECH/ORDEfVlNFO  (716)924^560  FAX  (716)924  4555 
TERMS:  Sii1<$fAc:tfan  guaranteed.  Evonitn*  far  10  dafn.  Et  nol 

iloAiied  ri&lurn  in  orfginnl  farm  for  refund.  Add  S4.95for  shiippin|f. 

landlmg  and  pnsuranco  For  foreign  orders  add  20^e  far  surface 
marl  COD  (U.S.  onfy}  add  S5.QQ.  Orders  under  S?0  add  S^.OO  NY 
re^^dp^nifi  oii4  ?%  Hilda  tw,  S^May  pnrti  wArrdtftV  <pn  ki\  p&rt$-  ^- 
ycar  parts  &  bbor  twamnty  o  n  winod  uni-ts. 


j*COM  •  793  CANNING  PKWY  •  ViCTOfl.  IMY  145^4 
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Figure  3.  These  two  HTX-2Q2  tmnscBfvers  were  bought  at  the  same  time,  tut 
have  distinctfy  different  fingerpmt&  Th&y  wef&  set  kyf  the  same  power  level  of} 
the  sarrw  frequency. 
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Figure  4.  //?  a  fapid-BXchange  QSO,  this  TH-78A  produces  consistent  fingerprints 
like  th&  one  at  left.  It  the  rig  sits  for  a  few  moments  until  the  battery-saver  feature 
actfva^es,  the  nexrf  trarTsmiBSion  looks  tike  the  trace  at  right 


There  were  distinctive  characterfs- 
tics  on  every  radio  he  tested^  even 
those  of  the  same  model.  "I  was  show* 
ing  the  system  at  a  club  meeting  and  a 
husband  and  wife  stood  up."  he  goes 
on.  HTiey  both  had  brand-new  Alinco 
handhelds  with  adjacent  serial  num^ 
beiB.  He  told  me  ffat  out  he  ihought 
they  wouid  have  identical  fingerprints. 
I  was  standing  there  l^inda  sweating 
and  said.  Well,  1  don1  think  so,  but 
we'll  take  a  look;  I  Nnished  the  talk 
and  got  to  the  demonstration  lime  and 
they  immediately  leaped  to  their  feet. 
We  checked  the  rigs  and  ttiey  were 


like  chalk  and  cheese,  totally  different. 

"A  small  percentage  o1  rigs  have 
two  Of  more  fingerprints.  Theoreticatly. 
there  are  two  predictable  routes  for 
PLL  lockup.  Ifs  unlikely  a  given  radio 
woufd  tDe  set  up  so  it  could  take  txsth 
routes,  bill  it  can  happen.*  A  rig's  fin- 
gerprint may  change  slightfy  as  you 
tune  different  parts  of  the  same  ham 
tjand.  Dual*  and  multiband  VHF/UHF 
ngs  have  completely  different  priftts  on 
each  band, 

K7PF  soon  realized  he  had  a  mar- 
ketable signal  identification  system.  'In 
a  rare  moment  of  greed.  I  ran  it  past 


the  Boeing  patent  staff.*  he  says  with  a 
chuckle.  "TTiat  lumed  oyt  to  t>e  a  good 
move."  Transmitter  fingerprinting  is 
now  patented  and  assigned  to  Boeing, 
who  sees  to  it  that  nobody  makes 
commercTal  use  of  this  idea  without 
cofiipen^lir^  Boeing  and  K7  PF  for  it 
Next,  FCC  heard  about  fingerprint- 
ing and  asked  for  some  of  FerreEI's 
equipment  to  evaluate.  About  this 
lime.  Don  Moser  AA/V  of  MoUon 
Electronics  heard  about  the  system  at 
the  Sea-Pac  ham  convention.  K7PF 
showed  AA7Y  his  breadboard  and 
Uiay  worked  oui  a  deal  (or  Motron  to 


manufacture  ttie  circuit  boards  lor  Fer- 
reirs  FCC  contract  and  to  niar*tet  the 
finished  product,  caJled  the  TxlD-1.  to 
the  public. 

Dozens  of  7B& 

Phil's  description  fingerprinting 
made  sense  to  me,  but  I  was  a  bit 
skeptical  at  first  about  just  €4  super- 
samples  providing  positive  identifica- 
tion ol  like- mod  el  transmitters.  For  a 
rigorous  test,  I  decided  to  take  TxlD-1 
to  a  meeting  of  the  78's  Amateur  Radio 
Odi.  This  group  was  iormed  to  teach 
the  arcane  art  of  programming  the 


1000  MHz  In  One  Sweep! 

AVCOM'sNei^PSASSAPtirtableSpectnunAnafyzer 


The  newest  in  tine  line  of  rugged 
spectrum  anaJyzers  from  AVCOM 
offers  amazing  performance  for  only 
$2,855. 

AVCOM'S  new  PSA-65A  is  the 
first  low  cost  general  purpose  port- 
able spectrum  analyzer  that's 
loaded  with  features.  It's  small, 
accurate,  battery  operated,  has  a 
wide  frequency  coverage  -  a  must 
for  every  technician's  bench.  Great 
for  field  use  too. 

The  PSA-65A  covers  frequen- 
cies thru  1000  MHz  in  one  sweep 
with  a  sensttivity  greater  than  -90 
dBm  a1  narrow  spans.  The  PSA- 
65A  ts  ideally  suited  for  2-way  ra- 
dio, cellular,  cable,  LAN,  surveil- 
lance, educational,  production  and 
R&D  work.  Options  include  fre- 
quency extenders  to  enable  the 
PSA-65A  to  be  used  at  SATGOM 
and  higher  frequencies,  audio 
demod  for  monitoring,  log  periodic 
antennas,  carrying  case  {AVSAC), 
and  more. 

For  more  information,  write.  FAX 
or  phone. 
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posrDons  Battery  Operaiion, 
Standby  and  AC  Une€|pifd^ 

»on,  Ex!.  DC  Pmmt 
on  near  panet  tef  12  Mi 

BAT  CHG  switch  redoes  PSA-^5A  lo 
BQf%  ctpOQflf  it  ^ppfflK.  £  Nun. 

AUDIO  OUT  dTTves  low 
Impederice  earphone  or 
ipt^iir  Ihtifnali  spsdbef 
ponJesJ  with  a;^bCftai  demod. 


TUMNG  ad^sts  the  omef  linaquency  of  the 

MNSy^uP  3D  DIM  H^li^B  Ul  VWOH4>M|ifnB  S  PID 

Cffrtsr  of  ffi9  (ftpl^f  sni  tut  tkt(|iPiCf  te  raad 
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REFER EKC€  LEVEL  adjUSB 

Cflhtj^asiDns  irv  ctBiT>  and 

dBrnv  me  provided. 

ZEflO  SI>AN  instir4y  plwe 
sw^sf  (T;  zsfotp^Dnocli 
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bemodulaiDf  I'or  convenient 
monitoring. 


S^AN  cocmis  tm  mtth  &i  tm 
spectnim  bsvigdimMafed  and 

amtOfnaTicaHy  ^\&c^  optimurri 
resolution  Filter. 


RF  iNPtJT  atjce^^  ^)nais:  to  M 
ob&e^eo  from  les  iNan  2  Wiz  lo 
greater  Than  1000  MIti, 


AUDIO  DEMOO 

BCtivaEes  audio  demod 
board  snd  seis  auon 


VAR  SPAN  reduces  tNa  width  of 
4PlwMdMipiltfle  aECuraqr 


BRINGING  HIGH 
TECHNOLOGY 
DOWN  TO  EARTH 


500  SOUTHLAKE  BOULEVARD 

RICHMOND.  VIRGINIA  23236 
804-794-2500  FAX:  804-794-8284 
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Kenwood  TH-78A  hartdheld  lo  new 
purchasers.  Dozens  of  TH-78S  and 
other  HTs  would  be  there.  CouEd  TxID- 
1  display  the  unique  features  of  many 
rigs  of  the  same  type? 

Matrons  TxlD-1  system  consists  of 
the  data  acquisition  and  control  board 
that  plugs  into  the  expansion  slot  of  an 
IBM  PC  or  compatible  computer,  an  in- 
terface txjard,  and  a  PC  software  pro- 
gram  wrttten  by  George  Hadiey  N7SNI. 
Tx3D-l  connects  directly  to  the  receiv- 
ers discriminator  and  includes  its  own 
fast  squeictt  circuit  for  uniform  timing. 

For  this  experiment,  1  mounted  the 
mail)  board  in  WBGUZZ's  Compaq 
PoflatHe  286  PC  and  connectecJ  it  to  a 
Bearcat  BC210XL  scanner  {Photo  A), 
The  interface  board  (Photo  B)  plugs  in- 
to the  TxiO-1  main  board  arid  has  con* 
nections  for  receiver  discriminator 
(mandatory)  and  AGC  (opltonal).  The 
BC210  is  easy  to  adapt  to  TkID-i. 
There  is  plenty  of  room  inside,  RCA 
jacks  mount  readily  on  the  steel  rear 
panel,  and  its  discriminator  tap*off 
point  is  easy  to  locate. 

Discriminator  polarity  and  voltage 
swing  differ  among  receiver  models.  To 
ensure  that  TxlD-l  accurately  displays 
tt^e  instantaneous  freqyency  you  must 
calibrate  Ihe  dtscriminatof  frequency- 
versus- voltage  curve  in  1  kHz  steps.  I 
used  a  TS-70QA  VFO-controtled  rig 
and  a  VHF  frequency  counter  to  gel 
the  data  for  the  BC21 0XL  passband  in 
about  10 


minutes. 

Witti  Ifirs  data,  running  OPAMREXE 
(supplied  on  the  program  disk)  calcu- 
lates values  of  two  resistors  to  set  gain 
and  polarity  of  Ihe  input  operatfonal 
amplifier  on  the  TxlO-1  board  to  match 
your  receiver.  I  ran  the  program,  found 
the  resistors  fn  my  junkbox.  and  sol- 
dered them  to  the  suppfied  component 
header  in  tess  than  15  minutes.  Note 
that  the  whole  procedure  must  be 
done  over  if  you  change  receivers. 

I  tested  version  t.l5.  the  current 
softwafe  revision,  which  is  menu-driv- 
en with  single  character  commands.  \i 
supports  the  Microsoft  Mouse,  bul  not 
Windows-  A  486  with  fast  hard  drive 
and  VGA/EGA  monitor  provides  best 
performance,  but  a  compatible  with 
51 2K  memory,  CGA  graphics^  and  a 
floppy  drive  will  do. 

I  tried  to  enter  the  frequency  to  be 
drspiayed  in  the  fingerprint  disk  fife,  but 
the  entry  was  not  accepted,  AA7Y 
says  this  is  a  software  bug  that  wili  be 
fixed  in  Hie  neirt  revision.  That  is  why 
all  the  plots  in  this  review  show 
00.0000  on  the  frequency  iine.  The 
first  signal  I  fingerprinted  was  a  crys- 
tal-controlled repeater  output  (Figure 
1),  Most  repeaters  have  continuously 
running  osc  ilia  lor  stages,  so  there  is 
no  PUL  hunting. 

Immediately  following  the  £00  mil- 
lisecond sample  period,  the  program 
displays  the  fingerprint  on  the  left  side 
of  the  screen.  aJong  with  the  detected 


CTCSS  frequency.  If  any,  and  the  sig- 
nal amptitude,  if  receiver  AGC  input  is 
provided.  From  that  point  until  the 
transmission  ends,  rt  decodes  and  dis- 
plays any  DTMF  digits  received  and 
determines  the  inaximtirri  deviation  of 
voice  and  DTMF  moduiation.  The  dis- 
play also  includes  the  date  and  exact 
time  of  transmission  start  and  stop. 

A  new  fingerprint  is  produced  each 
time  a  transmission  begins.  Of  course, 
prints  of  repeater  users  must  be  made 
on  the  input  frequency  as  fingerprint 
data  does  not  pass  through  the  re- 
peater. It  you  acOidentaHy  set  the  re- 
ceiver to  the  output  frequency,  you  will 
see  the  print  of  the  repealer  transmit- 
ter, not  the  user. 

With  the  MOV£  command,  you  can 
put  the  fingerprint  of  your  choice  on 
the  fight  side  of  Ihe  screen  for  compar* 
ison  with  incoming  prints  on  the  left 
(Figure  2),  The  COMPARE  command 
(not  shown  in  the  figure)  overlays  the 
print  from  the  right  side  onto  the  print 
on  the  left,  m  different  colors  tf  you 
have  a  color  monitor 

When  COMPARE  is  commanded, 
the  program  automatically  caEculates  a 
figure  of  merit  for  the  difference  in  the 
two  overlaid  prints,  "ft  subtracts  the 
Can-esponding  values  of  each  super- 
sample,  with  a  maximum  allowable  dif- 
ference value  of  2  kHz  each,"  says 
N7SNL  The  64  difference  values  are 
each  squared,  then  all  are  averaged." 

Perfect  correlation  would  give  a 


mean- square  difference  of  zero.  Thai 
rarely  happens,  but  most  rigs  have  on- 
ly sn>aii  differences  between  transmis- 
sions, whereas  prints  of  non- identical 
rigs  usually  show  much  higher  defer- 
ence nurr^bers.  The  difference  value  is 
4  for  the  two  transmissions  of  Figure  1, 
and  9  for  those  of  Figure  2. 

By  selecting  the  appropriate  pro- 
gram  mode,  some  or  all  fingerprints 
can  be  stored  on  disk.  They  can  also 
be  recorded  on  audio  tape.  Using  a 
stereo  tape  deck,  you  can  simultane- 
ously log  user  fingerprmts  and  audio 
on  the  left  and  right  channels.  The 
manual  says  the  program  will  turn  on 
your  recorder  a1  the  start  of  a  transmis- 
sion and  delay  the  audio  until  it  comes 
up  to  speed,  but  I  dkj  not  test  this  fea- 
ture. 

I  spent  much  time  using  the  ANA- 
LYZE feature,  whfch  allows  compari- 
sort  of  fingerprints  stored  in  one  or 
more  disk  files.  You  can  also  put  an 
annotation  line  on  the  prinls  and  edtt 
them  down  into  a  master  file.  The 
MOVE  and  GOMPAf^E  functions  work 
perfectly  with  disk-stored  prinls.  but 
there  are  minor  program  bugs  in  stor- 
ing and  disp^y  of  the  DTMF  and  devi- 
ation data. 

The  Acid  Test 

So  how  did  TxiD'1  do  with  different 
rigs  of  the  same  model?  Very  wetf! 
Most  times,  the  differences  were  obvi- 
ous, as  shown  in  Rgure  3.  The  mean- 
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square  numeric  value  h  the  COM- 
PARE mode  for  tiiese  two  prints  is 
17a 

TH-7es  and  other  Kenwood  rigs 
settle  on  frequency  much  faster  than 
other  brands,  so  they  were  harder  to 
teil  apart.  Bui  It  was  still  possible  to 
Find  differences,  usually  in  the  final  fre* 
quency  after  PLL  seitfing,  (Of  course ^ 
this  value  might  be  affected  by  such 
tagtors  as  temperature  fiucluations  in 
the  transmitter  and/or  receiver,  so  care 
must  be  used.) 

For  fast-settting  rigs,  it  wotild  be  de- 
sirable to  eliminate  the  2  millisecond 
delay  between  squelch  activation  and 
start  of  Ihe  print.  Phil  says  he  is  work* 
ing  on  a  firmware  upgrade  that  will 
slore  data  to  allow  looKpng  back"  be- 
fore the  sqtiO^ch  opens,  to  the  exact 
start  of  transmissions. 

A  few  KTs  had  wild  varlalions  In 
consecutive-transmission  fingerprints, 
which  turned  out  to  be  caused  by 
near-dead  batteries.  Features  such  as 
a  rig's  battery  saver  also  cause 
changes  in  its  linger  print  (Figure  4). 
Then  there  was  one  rig  at  the  meeting 
tl^at  seemed  to  have  an  unlimited 
number  of  prints  that  were  similaf.  but 
with  definite  differences-  I  compared 
10  prints  from  this  rig  and  found  only  7 
out  of  Ihe  45  possible  comparisons 
had  mean-square  difference  numbers 
iess  than  100.  To  avoid  giving  aid  and 
comfort  to  potential  troubiemakers,  1 
will  not  reveal  the  make  and  model. 
Fortunately,  other  rigs  of  this  type  at 
tfie  meeting  did  nol  have  these  vaca- 
tions. 

Plrtifig  Shots 

Learning  to  use  the  TxlO-1  is  fairly 
easy  and  intuit Ive.  but  I  can  onJy  giive 
the  manuai  a  grade  of  C.  It  has  plenty 
of  detail  to  help  you  connect  to  re- 
ceivers and  recording  gear.  There  are 
advanced  topics  such  as  command- 
line  parameters  and  script  files.  But  in- 
iomiaik)n  on  how  lo  analyze  and  com- 
pare your  prints  is  t^rd  to  find.  For  in- 
stance.  there  is  no  help  in  interpreting 
ttie  mean -square  difference  furx;lion  In 


the  COMPARE  mode  and  no  expfana- 
tion  why  the  CTCSS  frequency  read- 
out often  gives  false  indicattons. 

Motron's  telephone  support  was 
very  good,  and  I  was  able  to  get  some 
added  information  on  the  program  by 
redding  me  large  (50K)  help  file  on  the 
program  disk*  Don  Moser  of  Motron 
says  a  new  manual  is  coming,  alor^g 
virilh  Revision  2  of  the  software,  ft  will 
fix  all  the  known  bugs.  Also  in  the 
works  is  a  remote  access  feature.  Yoy 
will  be  able  to  put  TxlO-1  on  the  re- 
ceiver at  your  mou maintop  repeater 
and  downlink  fingerprints  via  phone  or 
packet  radio. 

1  woutd  like  to  see  some  other  Inv 
provements  in  the  software,  such  as  a 
hiard  copy  printout  function.  For  the  fig- 
ures in  thrs  article,  I  used  the  comput- 
er's "PRINT  SCREEN"  key  with  a  dot 
matrix  printer  after  running  the 
"GRAPhtrCS'  command  from  DOS. 
There  should  also  be  an  faster  and 
easier  way  to  start  and  stop  the  finger- 
pfintir>g  function  without  exiting  to  the 
MONITOR  menu. 

It  would  also  be  greai  if  TxlD<l 
could  be  programmed  to  automatically 
search  your  database  of  known  user 
transmitters  and  select  the  closest 
print  or  prints  in  It  when  yoar  repeater 
is  keyed  up.  This  would  be  a  faster 
way  to  identify  "kerchunkers."  Also* 
how  about  a  way  to  automatically  alert 
the  operator  when  a  particular  rig 
comes  on  the  air?  This  would  be  es- 
pecially valuable  when  someone's 
transceiver  is  stolen.  Don,  PhiE.  and 
George  say  they  are  working  on  such 
features. 

At  $699  plus  $B  shipping  for  the 
complete  TxlD^I  hardware  and  soft- 
ware package  plus  the  cost  of  the 
oompuler  and  receiver,  the  Motron  fin- 
gerprint system  won't  find  its  vmy  into 
the  average  ham  shack.  However,  it  Is 
well  within  the  budget  of  many  re- 
peater clubs  and  is  certainty  a  worth- 
while addition  to  the  arsenal  of  re- 
peater councils  and  interferer^je  com- 
mittees. 

From  its  introduction,  TxlD-1  has 


Photo  B.  Th^  lA- 1  Interface  Adapter  board  has  jacks  for  receiver  discriminator 
and  S-meter  irput.  pius  tape  recorder  on/off  and  audio  it  aftacfyes  to  the  TxfD-1 
Transmitter  identifier  board  mounted  inside  the  computer.  The  unused  D825 
connector  is  for  opttonai  RS-232  conirot  of  AR -3000  receiver^. 


had  steady  safes  to  government, 
amateur,  and  commercial  purchasers. 
But  according  to  AA7Y,  many  cus- 
tomers don't  want  the  fact  that  they 
own  Ts<lD*1  to  be  public  knowledge, 
'"Nonsense!"  says  K7PR  '"A  system  like 
fingerprinting  does  no  good  unless 
peopte  know  about  it.  A  ham  from  Vic- 
toria, British  Columbia  tells  me  that  the 


TxlD-i  is  like  having  a  shotgun  by  the 
door  It  never  needs  to  be  used,  but 
everybody  knows  its  there  |us£  in 
case," 

TxtD-1  Is  not  sold  at  ham  stores.  It 
is  available  only  from  Motron  Electron- 
ics. 310  Garfietd  Street.  Suite  4.  PO 
Box  2748,  Eugene  OR  97402,  (503) 
€87-2118. 
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BiU  Bmwn  WB8ELX 
c/0  73MMgB2ine 
70  RoutB  a?2  North 
PBtemotOugh  NH  03458 

The  Hog  Fence  Antenna 

Two  months  ago  I  wrote  at>out  the 
Ha wg  Amp.  \\  lums  out  that  members 
Of  Ihe  Big  Shanty  Repeater  Group  in 
Atlanta,  Georgia,  have  an  antenna 
project  that  makes  the  perfect  com- 
panion tor  the  Hawg  Amp.  Designed 
by  Kip  Turner  W4KIP  (based  on  an  old 
ARRL  Handbook  desrgn  called  the 
parabolic  plane)  and  modified  by 
DaVld  Rice  KEMSHH,  this  antenna  is 
easy  to  buifd  and  is  a  great  perfomrier. 
They  call  it  the  Hog  Fence  Antenna 
(aiso  l<nown  locally  as  the  Hawg 
Fence)  for  the  basic  t^^ldfng  material 
that  forms  the  reflector.  Depending  on 
your  looatjon,  hog  fencing  is  usually 
avaifabfa  from  most  hart! ware  or  farm 
supply  stores  and  is  very  inexpensive. 
The  hobby  tubing  and  brass  stock  for 
the  driven  element  can  be  found  at 
hobby  craft  or  hardware  stores. 

This  Big  Shanty  Repealer  Group 
has  been  actively  djstrit>uting  plans  for 
tfis  antenna  (as  well  as  a  description 
of  thejf  ATV  repealer)  to  area  hams  to 
help  encourage  interest  in  ATV  around 
the  greater  Atlanta  region.  The  re- 
sponse has  been  very  encouraging  as 
many  local  hams  have  built  the  Hog 
Fence  and  found  il  a  quick  and  effec- 
tive way  to  view  the  activity  on  the 
BSRG  ATV  machine. 

Once  you've  rounded  up  a  roll  of 
hog  fence  and  the  necessary  brass 
parts  (see  the  Parts  List),  you're  ready 
to  start  assembly  of  the  antenna ~ 

Driven  Element 

Cul  a  piece  of  1/32'- thick  brass 
piate  to  a  dimension  of  1*  by  2.5*.  Drill 
two  1/S"  holes  in  the  center  of  the 
plate  exactly  3/16"  apart  {see  Figure  1 
tor  driven  element  details}^  The  3/16" 
spacing  is  citticaJ  for  proper  spacing  of 
the  tuning  stub.  Make  sure  that  the 
spacing  is  exactly  3/16"  edge  to  edge. 

Next,  bend  the  US'  x  36*  brass 
welding  rod  in  the  center.  Bend  the  rod 
into  a  "U"  shape  while  maintaining  the 
proper  3/16"  gap  between  the  two  7.5" 
sections  of  the  rod. 

Before  making  Ihe  last  two  bends 
on  the  welding  rod.  sitp  the  rod 
through  the  two  holes  in  the  brass 
plate.  Do  not  solder  it  yet,  fust  make 
sure  it  has  a  tight  fit  to  facilitate  future 
adjustments. 

Now  bend  each  end  of  the  welding 
iod  so  that  the  "U'^shaped  section  is 
7.5*  long  and  tfie  verticaJ  sections  are 
6"  tong  each. 

Cut  two  12"  lengths  of  5/32*-diame' 
ter  brass  tubing  and  slip  them  over  the 
ends  of  the  welding  rods. 

Feedfme  Assembly 

Stnp  Ihe  end  of  the  3-fool  length  of 


Ham  Television 

Teflon  coax  cable  as  shown  in  Rgure 
2^  Solder  Ihe  center  conductor  to  the 
upper  section  of  the  U-shaped  rod  and 
solder  the  braided  shield  to  the  lower 
section.  Be  careful  not  to  me)t  the 
insulation  on  or  inside  the  cabJe. 
Secure  the  cable  to  the  lower  section 
of  the  U-shaped  rod  with  a  O-fack  nylon 
wire  tie  (use  the  black  wire  ties  for 
UV  resistance).  Now  install  yoyr  coax 
connector  on  the  other  end  of  the 
cable. 

Frnat  Assembly 

Solder  or  braze  Ihe  brass  plate 
(and  driven  etemttTt)  to  the  section  of 
the  Hog  Fence  as  shown  in  Rgure  3. 
Be  carefui  not  to  damage  ihe  coaxial 
cable  by  allowing  it  to  be  heated  ex- 
cessively. Note  that  the  openings  in 
the  fence  are  to  be  posjtioned  with  the 


Center  Cofiductor 
Attached  Here 


Shield  Attached  Here 


Wire  T\e 


Low  Loss 
Teflon  Coax 


To  Connector 


Figure  2,  Feeditne  assembiy. 


narrow  direction  mnning  vertically  (I.e. 
in  line  with  the  driven  element). 

Use  plenty  of  black  nyton  wire  ties 


to  attach  the  two  36"  pieces  of  copper 
tubing  to  the  rear  of  the  fence,  Bend 
the  fence  into  the  described  parabolic 


5/32"  Brass  Tube  12*  long 


Lengtt^  Adjusted 

«n  or  out  for  be  si 

match. 

Start  at  16  875" 


Slide  Adjustment 
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1/6'  Brass  Welding  Rod 
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-      475-'      — 
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3/1 6*  Gap 
Between  Stubs 
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Brass  Plate:  r  x2.5" 

Used  as  Support  and  Slide  Tuning  Adjustment 
Solder  Plate  to  Fence  Ref^edor  I  hen  after  tuning 
solder  brass  welding  rod  m  plac%. 


l/S' Holes 


3/1 6'  Gap 


If^flPORTANT! 

The  3/16"  spacing  of  the  tuning  stub 
is  a  critical  dinr>ension.  Make  sure  that 
the  spacing  is  exactly  3/16"  edge  lo  edge. 


This  Side 
Same  as  Other 


Figure  1.  Construction  details  of  the  Hog  Fence  antenna  s  driven  elements  mounting  piate  and  tuning  stub.  The  brass  support 
plate  fs  first  soldered  to  the  fence  reflector.  Sofder  the  brass  wek^rrg  rod  to  ttw  bmss  piate  onty  after  tmaf  turvng  *s  compime. 
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427  MHz  -  Hog  Fence  (2"x4") 


Copper  Tube 
wire  tied  lo  fence 
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figure  3.  f'mai  Bssembiy  of  component  parts  of  the  Hog  Fence  ar)tenna^  Th& 
eopper  tubing  is  wire  lied  to  the  hog  fence  reflector  to  mainiam  parabolic  shap&. 


To  tuna  the  antenna.  st»de  fie  two 
5/32*  pieces  ol  brass  tubing  on 
the  ends  ol  the  U-bent  rod  lo  the  sug- 
gested lengths  (see  Figure  1).  Now 
slide  the  entire  element  into  and  out 
of  the  brass  plate.  Use  these  tliree 
adjust menls  to  opttmtze  performance. 
Once  the  antenna  has  been  tuned,  sol- 
der everything  into  place  and 
ne-check  the  parabotic  shape  and  SWB. 

Install  the  antenrta  as  h»gh  as  pos- 
sible (above  the  tree  tops  it  possible), 


u&ing  the  measufements  shown 
in  Figure  4. 

Go  Hog  WlidI 

Jf  your  antenna  is  correctly  assem- 
bled, it  should  be  fairly  close  to  being 
properly  tuned  already.  The  best  way 
to  tune  an  antenna  is  to  transmit 
tfirough  it  and  adjust  it  for  minimum 
reflected  power.  This  is  not  realty 
critical  here  unless  you  plan  on  using 
it  for  transmitting. 


AMATEUR  TELEVISION 


GET  THE  ATV  BUG 

>10  Watt  pep 

Transceiver 


w.    liifh      LMVi  £*-n    «^t^  t-t^ 


Only  $499 


Made  m  USA 
Value  +  Quality 

from  aver  25years 
in  ATV...W60RG 

Snow  free  line  of  sight  DX  is  90  miles  -  assuming 
1 4  dBd  antennas  at  both  ends,  1 0  Watts  in  this  one 
box  may  be  all  you  need  for  local  simplex  or  repeater 
ATV.  Use  any  home  TV  camera  or  canrx^order  by 
plugging  the  composite  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  13,8  Vdc  @ 
3  Amps,  TV  set  and  you  Ye  on  the  air  -  it's  that  easy! 

TC70-10  has  adjustable  10  Watt  p,e.p.  with  one  xta!  on 
439.25,  434.0  or  426.25  MHz  &  properly  matches  RF 
Concepts  4-110  or  Mirage  DlOION-ATV  for  100  Watts. 
Hot  GaAsfet  downconverter  varicap  tunes  whole  420*450 
MHz  band  to  your  TV  ch3,  7.5x7.5x2.7'  aluminum  box. 

Transmitters  sold  only  to  licensed  amateurs,  for  legal  purposes, 
verified  in  the  latest  Cajlbook  or  send  copy  of  new  license. 

Hams,  call  for  our  complete  10  pg.  ATV  catalog 

including  downconverters,  transmitters,  linear  amps, 
and  antennas  for  the  400.  900  &  1200  MHz  bands 


(ai  8)  447-4565  m4  8«iT)^:30pni  pst     Visa,  HC,  UPS  COD 

P.C.  ELECTRONICS  T«n(W60Rc 

2522  Paxson  Lane  Arcadia  CA  91 007      Maryann  (WBGVSS) 


PamboIJc  Curve 

Dimensions 

X     r 

r    jr 

r     64* 

r    t*r 

r      2.36- 

lor  4cr 

^T    576* 

14*    7.W 

■HI  KIP' 

r^*m» 
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Jr 

V      ">.. 

1 

^  , 

-X          1 

X 

Figure  4,  After  attaching  the  driven  element  and  the  copper  tubing  to  the  fence, 
bend  the  reflector  into  a  pamboiic  shape  using  these  parabolic  curve  dimensions. 


use  the  best  low4oss  coax  you  can 
find  and  liave  fun  watching  ttie  ATV 
action. 

ThB  BSRG  Invites  you  to  tune  into 
their  ATV  repeater  ff  you're  in  the 
greater  Atlanta  area,  Watch  for  them 
on  42725  MHz  (easiiy  received  on  ca- 
ble-ready cliannel  58).  They  hold  a  nel 


Awry  Thursday  night  ai  9  p.m.  using 
the  146.655  (-600)  repeater  or  the 
147.345  (+600)  repeater  for  the  talk 
frequency  and  invite  all  to  join  En  and 
watch  the  fun- 

Thanks  to  Ralph  Fowler  N4NEQ, 
David  Rice  K04SHH  and  Kip  Turner 
W4KiP  for  the  above  in^rmation. 


1  253  GHz  Pu 
Amateur 

Repedl^r 


ATV 
I^ep  eater 
Controller 


1   it 


427  250   MHx 

Transnillter 


^  SHACK -CAMhn 
j  TOWER -CAmI~~I 

b 


1 


SHACK -CAM 


£   CVH   Fred   ffiUIi      I 


{ 


Big   Shanty 
Repeater   Group 
ATV   Repeater 
Atlanta.   GA 


3  GHz 

NASA 

Dcwnlmk 


'BLlff 


10  Foot 
Dish 


ihheq 


ATV  Audio  lo  Z  i 


146.655  - 
Repeater 


figure  5.  &odf  diagram  of  the  BSRG's  ATV  iH&peat&r, 


Parts  List 

Qty« 

2 
1 

Item 

Brass  Welding  Rod.  1/8'^  dfa.  x  36" 
Brass  Tubing,  5/32'  dia.  x  12" 
Brass  Plate,  1"  x5.5'  x  1/32"  thick 

1 

Coax.  Teflon  or  low-loss.  3-foo!  long 

1 
1 

2 
20 

Coax  connector  (yt>uf  choice) 
Hog  Fence  (2x4  pattern).  34*  x  36' 
Copper  Tutiing.  3/B'  d\a.  x  36* 
Black  nylon  wire  ties 
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^B  Number  21  on  your  Fe 

Above  &  beyond 


Feedback  card 


VHF  and  Above  Operation 


a  L  Houghton  WB6iGP 
San  Diego  Microwave  Group 
6345  B^^  Lake  Am. 
San  Diego  CA  $21 W 

Crystal  Oscrlfafors  and 
Frequency  Standards 

Building  on  last  month's  column  cov- 
erfftg  frequency  measuring  eqyipmeni,  I 
want  to  cover  crystal  oscillators,  espe- 
cially !he  frequency 'Standard  type  of 
oscillators.  In  equipment  today,  ranging 
from  the  very  basic  VFO-controlEed  HF 
itBnsceivers  to  ttie  inofe  sophisticated 
Iranscetvers  on  the  market,  all  are  con- 
troileci  by  some  form  of  crystal  oscilla- 
tor, if  only  a  100  kHz  calibrator  in  the 
most  modest  of  rigs. 

The  heart  o*  any  system  rests  irf  its 
ability  to  determine  frequency^  or  at 
least  allow  the  operalor  of  the  system  a 
means  ot  krK>wing  where  you  aiB  in  re- 
spect to  frequency.  After  all,  if  you  dorl 
know  where  you  are.  how  can  you 
make  easy  contacts  with  others?  Some 
very  simple  QRP  rigs  can  operate  with- 
out a  sophislk:ated  recerver  cSal  mectia- 
ntsm,  but  they  do  fiave  the  provision  for 
setting  frequency  approximately  by 
TVETTING*  the  transmitter  frequency  to 
the  receiver.  In  these  very  simple  and 
compact  systems,  the  Iransmilter  is 


crystahcontrolled  and  probably  shirt- 
pocket-size  d,  with  very  few  frilts  incor- 
porated. 

The  heart  of  the  entire  system  is  a 
CW  transmitter  that  is  crystal-controlled 
at  the  operating  frequency.  For  stable 
design,  the  crystal  oscillator  needs 
some  basics  to  ensure  good  c^ean  op- 
eration. tnc[uding  voltage  regulation  of 
the  battery  supply  voitage,  usually  12 
votts.  tt's  a  good  idea  to  regulate  down 
to  a  much  lower  voltage  to  ensure  good 
headroom  for  tlie  voltage  regulator.  This 
aJlows  the  battery  to  rur\  down  but  stiU 
have  the  voltage  regulator  functk^ning  at 
this  lower  voltage.  The  oscillator  does 
not  see  any  vottage  change  Usual fy  7 
to  10  volts  is  chosen  for  the  oscillator- 
regulated  supply  voltage. 

Other  oonsfderations  include  usir^g  a 
drcuit  for  the  crysta)  oscillator  that  does 
not  Iry  to  run  a  high  crystal  current  and 
draw  maximum  power  out  <rf  the  drcuft. 
High  currenl  in  the  oscillator  circuit  is 
DOiinterprodyctive,  and  just  heals  things 
up.  making  for  unstable  circuitry  and 
possitjiy  a  fractured  crystal  It  is  better 
to  run  crystal  oscillators  at  very  low 
power  and  current  draw,  with  loose  cou- 
pling. This  alk>ws  the  following  circuits 
to  do  the  work  once  the  oscillator  Is  do- 
ing its  job.  The  osciffator  stability  im- 


PhQto  A.  TCXO  osciifafor:  10  MHz.  lempemture  controlled. 


proves  when  other  stages  do  the  heavy 
work,  amplification  and  isolation  Usual- 
ly these  stages  are  called  buffer  ampli- 
fiers. 

Let's  take  an  example  from  an  HF 
transceiver  and  see  what  kind  of  stabili- 
ty is  required  for  good  operation  and 
how  it  applies  to  crystal  oscillators,  Jn 
this  example  f  will  use  a  worse-case 
scenario  at  maximum  frequencies.  Let's 
assume  our  rig  is  operating  at  30  MHz 
and  the  main  osclElator  is  a  synthesizer 
dieriving  its  main  dock  from  an  onboard 
crystal  oscillator  This  ofiboard  oscillator 
could  be  at  almost  any  frequency  from 
1  MHz  to  5  or  10  MH^.  or  even  at  an 
odd  frequency  such  as  3.579S45  MHz 
(TV  chroma  crystal). 

In  any  case,  let's  assume  the  basic 
stability  of  the  crystal  to  be  1  Pari  Per 
Million  (T  PPM).  In  the  30  MHz 
transcerver  described  above,  that  would 


make  the  system  frequency  error  at  30 
MHz  about  30  Hz — not  bad  for  an  HF 
rig.  Even  if  the  error  were  in  the  300  Hz 
range  it  would  fait  in  the  SSB  passt^and 
of  operation  and  would  not  be  notice* 
able. 

I  checked  several  HF  rigs  that  were 
manufactured  in  the  last  10  years  and 
found  a  frequency  disparity  between  the 
digital  Irequenoy  display  dial  and  the 
actuat  frequency  an  average  error  of 
400  Hz  between  the  three  rigs  tested. 
This  certainly  proves  that  for  30  MHz  or 
tower  operation,  a  semi -modem  rig  is 
quite  accurate  for  HF  operations,  and 
that  is  without  any  calibration  since  the 
rigs  were  new  some  1 0  years  ago. 

Now  you  can  see  we  have  added 
another  stability  factor:  crystal  aging.  As 
time  goes  on,  ail  crystals  need  to  be  re- 
set as  even  the  most  ulira-siable  crys- 
tals and  exotic  dfcuctry  do  indeed  drift 


ICOM  BATTERY  INSERTS 


BP-3 
BP-3 
BP-5 

ep-7 

BP-8 

BP-8 

BP-22 

BP-23 

BP-24 


8.4v 

8.4v 

tOSv 

13.2V 

8,4v 

8.4v 

8.4v 

8.4v 

10.8V 


270mah 
400mah 
eOOmah 
600mah 

eoomah 

1400mah 
270mah 
eOOmah 
600mah 


$14.00 
$2T00 
$20.00 
$23.00 
$19-00 
$24.00 
$2T00 
SI  7.00 
$19.00 


KENWOOD  BATTERY  INSERTS 


PB-21 

PB-2400 

PB-25/26 


7.2V 
9.8V 
S.4v 


20Omah 
SOOmah 
SOOmah 


$11,00 

$19.00 
S2T50 


YAESU  BATTERY  INSERTS 


FNB-2 
FIVJB-4/4A 
FNB-10 
FNB-12 


lO.Sv 
12V 
7,2V 
12V 


eOOmah 
SOOmah 
eoomah 
eoomah 


$19,95 
$26.00 
$15.00 
$2500 


MORE  BATTERY  INSERTS 


Tempo  S1  Early 
Tempo  S2/4/5  Late 
Standard  BP-1 
Ten-Tec  BP-1 
San-Tec  #142#144  Tabs 
Uniden  Bearoat 
Uniden  Bearcat 
Regency  MTl  000  Tabs 


270m#1 

eoomah 
270mah 
eOOmah 
600mah 
600mah 
SOOmah 

eoomah 


$19.00 
$21.00 
$21.00 
$21.00 
$15.00 
$15,00 
$19.00 
$15.00 


i  Visj^^ 


{ 


\^s^rZ^-. 


*  A4d  S4  00  ShippHflfli 


FL  i>fr9>c^ni&  «t>Q}d  7%  Salft*  Tak 


Tf^R  The  Battery  Store 
279  Douglas  Ave,,  Suite  1112 
Altamonte  Springs,  FL  3271* 

1-800-346-0601    FAX  (407)  682-4469 


A  NO-RADIAL  VERTICAL 
THAT  COVERS  80  OR  75  METERS? 

THERE'S  ONE  NOW! 

No,  we  won't  insult  your  intelligence  by  telling  you  that  it's  a 
lialfwave'*  or  that  ANY  vertical  will  operate  more  efficiently  vwithout  a 
good  radial  system  than  with  one;  it  certainly  won'll  If  you  want 
expensive  fairy  tales  talk  to  our  competitors!  If,  however,  you've  no 
room  for  even  the  smallest  radial  system  just  install  the  most  efficient 
multiband  vertical  in  the  business,  the  HF9V-X,  over  our  counterpoise 
kit  You'll  not  on(y  save  a  tidy  sum  bu\  yotj*lf  work  DX  that  the  shorter 
and  more  lossy  no-radial  *'halfwaves"  can't  touch  because  both  the 
HF6V-X  and  HF9V-X  use  longer  active  element  lengths  for  higher 
radiation  resistance  and  greater  efficiency  on  more  bands  than  any  of 
the  so-called  halfwaves.  Ask  for  our  free  brochure  for  complete  specs 
on  all  Butternut  models  and  receive  technical  note  DLS-1  "Dirty  Little 
Secrets  from  the  Antenna  Designer's  Notebook")  that  shows  you  how 
to  calculate  the  probable  efficiency  of  any  vertica*  antenna  using  the 
manufacturer's  own  specs  so  you  won't  have  to  ieam  the  truth  the 
hard  way! 


lytodeJ  HF9V-X  (shown  to  the  left)  for  80/75,  40,  30,  20, 
17, 15, 12, 10  and  6  meters. 


Model  CPX  counterpofse  kft  for  Butternut  models 
HF9V-X,  HF6V,  and  HF6V-X;  substitutes  for  ground  or 
etevated  radials.  Self-supporting  tubing  bolts  onto 
base  of  antenna.  Mast  not  provided. 

BUHERNUT  ELECTRONICS  CO. 

P.O.  Box  1234.  OlmiiO,  TX  78575  (210)  350-5711 
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Figure  t  Sampfe  crystal  test  osdtlator.  DiodeB:  1N4M8  or  1N9}4:  RFC:  ryof  criticat  vaft/e;  XI:  conn&ctor  hr  6*  antenna  wfre, 
vfding  RF  to  the  receiver  for  tesimg/rr^onitoring. 


due  to  aging.  This  mfghl  not  s^em 
much  at  the  present  level  of  discussion 
but  It  does  happen  New  crystals  seem 
to  age  (change  frequency)  faster  than 
Okier  (tMjrnNn)  crystals.  The  change  is 
quite  small  in  comparison  to  the  1  PPM 
we  have  been  talking  abouU  and  rn 
most  cases  need  not  concern  you  at  alt 
in  the  context  of  the  HP  scenario  above. 
Basicalfy,  took  at  aging  as  a  point  of  m- 
terest  in  very  high-stabifity  osciitalors/ 


Standards  Note  that  penodic  calibralkDn 
is  required  in  all  applications  to  maintain 
very  accufale  conditions. 

Let's  go  back  to  the  HF  system  error 
scenario,  assuming  a  400  H2  offset 
from  indicated  frequency  (I  call  that  ex- 
cellent for  HF  operation).  So  what's  all 
the  excite nnent  atMUt  tjeing  off  frequen- 
cy? Well  when  this  kind  Of  error  is  mea- 
sured at  higher  frequencies  rt  can  be- 
come out-of-hand  in  short  orcier.  If  we 


transfer  the  same  error,  400  Hz  at  3D 
MHz,  to  148  MHz.  it  becomes  almost 
2.5  kHz.  Tfiafs  one-half  the  FM  band- 
width  for  standard  operations,  and  tie- 
glns  to  become  a  gross  error.  If  the 
sarne  factors  are  applied  to  450  UHt  or 
even  1 ,2  GHz  the  error  starts  to  be- 
come quite  unmanageable.  We  know 
that  these  emsrs  are  not  present  in  our 
modem  systems  at  450  or  even  at  1 2^6 
MHz,  How  is  that  accomplished?  Weil, 


these  systems  use  a  light©"  fre- 
quency standanj  (clock)  for  the 
PLL  synthesizer  internai  to  the 
system  d^n<^  siystems  thai  do  not 
use  frequency  multiplication^ 
which  increases  enor. 

These  tighter  frequency  con* 
tfols  are  present  on  almost  all  of 
the  modern-day  synthesized 
systems  for  almost  any  frequen- 
cy today.  Mow,  how  does  this 
compare  to  home-&uilt  oscHla- 
tors  using  surplus  crystals,  or 
test  evaiuations  of  older  com- 
mercial oscillators  purchased  on 
the  surplus  market?  Let's  use 
price  as  a  beginning  equalizer 
and  see  where  Ihat  leads  us. 
Aside  from  Individual  quartz 
crystals,  either  surplus  or  new. 
installed  into  home-constructed 
osciltators,  the  output  frequency 
can  vary  quite  a  bit.  How  much 
depends  on  the  circuiiry  of  the 
oscillator  and  how  it  interfaces 
with  a  crystal  and  its  series  and 
parallel  parameters  arxt  load  ca- 
padtance. 
H  the  crystal  is  surplus,  not  much  is 
Unown  about  its  particular  characterise 
tics  (as  described  above).  Construction 
with  these  componervts  can  be  fun  but 
wi^lt  need  tvvieaking.  and  possitily  a  dif- 
ferent type  o!  circuit  to  make  the  crystal 
operate  on  the  exact  marked  frequency. 
In  other  words,  plugging  a  crystal  rnto  a 
standard  oscillator  will  maHe  it  oscillate 
but  not  at  Its  specific  frequency  For  that 


pro- 


CAT-300  Repeater  Controller 


Attention  Repeater  Owners 

Finally  a  rtpeaier  comroUer  with  a  Ti  voice  synthesizer  an^fittl 
feature  autopatch  incredibly  priced  ar  $299.00. 

Features  Include: 


y  Voice  Synthesizer 
y  Twelve  Voice  Messages 
y  Thio  Voice  Identifiers 
y  Full  Feature  Autopatch 
y  User  Speed  Dials 
y  DTMF  K^  Pad  Test 
y  DTMF  Repeater  Access 
•  (56)  Comroi  Functions 
y  Remote  Control  Switches 
^DVR  Controller  Ready  * 


y  (412}  Word  Vocabulary 

w^  Female  Voice  &  Sound  Effects 

y  C\V  Identifier 

y  Reverse  Autopatch 

y  Emergency  Speed  Dials 

y  Programmable  Courtesy  Tones 

yOTMF  Repeater  Muting 

y  programmable  Codes  and  Timers 

y  Hardvmre  Logic  Inputs 


*  (Htquirei  MF-IOOQ  Serial  ttaeiface  Oird  $3900) 

Write  or  CQilfi:>r  a  brochure  describing  the  CAT-300  Controller, 
including  schematic,  voice  word  lisr.  and  control  Junctions. 

CAT'300  Can f roller  Board  $299 M  Wired  and  Tested 


Computer  Automation  Technolo^^  Inc. 

463 J  KW.  3l$f  Averme,  Suite  142. 
Fcft  Ltmderdald.  Florida  33309 

(305i  978-6171 
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-  Packet  Radio  - 

Portable  &  Affordable! 


Model  BP'l 
Packet  Modem 
Made  in  U.SA. 


^  Stmpte  Iii*;tallatloii 
^t'  No  Externa!  Power 
^  Smart  Dog"™  Timer 
*  Perfect  For  Portable 
^Assembled  Si  Tested 
:*^VHF,UHF,HF(im) 


Whetfiar  you're  an  experienced  packetecr  or  a  newcomer  wanting  to 
explore  packet  for  the  first  lime,  iJiis  is  what  youVe  been  waiting  for! 
Thanks  to  a  breakthrough  in  digjla]  signal  processijig^  we  have 
developed  a  (iny,  full-featui^,  packet  modem  al  an  unprecedented 
low  price.  The  BayPac  Model  BP-1  (ransform^  your  PC-compaiible 
coropuler  into  a  powerful  Packet  TNC, 
capable  of  supponing  sophisticated  features 
like  digipeatiQg,  file  transfers,  and  remo4e 
lerminaJ  access.  NOW  is  the  time  ia  YOU 
lo  join  t!ie  PACKET  REVOLUTIONI 


J    Incorporated 


400  Daily  Lane 

P.O,  Box53lO 

Grants  Pass,  OR 

97527 


1-800-8BAYPAC 


l'aOO-822'9722 
(SOaM74'6700 
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Ftgure  2.  Crystal  ladder  fiiter,  constructQd  from  four  matching  crystals.  Capacitor 
vaJues  am  approximaleiy  15to30pF. 


to  take  plac€,  both  the  crystal  and  the 
circuit  have  to  be  in  conceft  with  each 
other.  See  Figure  1  (or  a  standard-type 
test  oscillator  lo  evaluate  a  cryslal's 
functiorring. 

CrystaJ-matchtng  for  a  filter  applica- 
tion is  done  with  a  signal  generator  and 
a  spectai  piece  of  equipment  calted  a 
vector  voltmetef.  This  vector  VM  not^ 
phase  changes  In  respect  to  frequency, 
whbh  is  varied  for  this  test.  In  thcs  way 
you  can  nfvatch  the  exact  characteristic 
of  the  series  and  parallel  resonances  of 
each  crystal  under  test, 

A  Simpler  test  setup  Is  to  use  ttid 
simple  oscillator  shown  in  Figufe  1  and 
listen  on  a  receiver  where  the  crystal 
oscillates  and  without  readjusting  any- 
thing but  the  receiver.  Test  other  crys- 
lals  ol  the  same  marked  frequency. 
When  you  find  a  bunch  of  these,  some 
measure  of  assurance  is  a  gjven  thai 
these  crystals  are  of  nearly  ident»ca]  (re- 
quefTcy,  Use  the  receiver  frequency  for 


thi$  match  test  of  the  tested  crystals. 
Put  the  crystals  in  a  row  according  to 
receiver  frequency.  When  you  have  a 
bunch  of  crystals  of  the  same  charac- 
teristics, use  them  for  the  fiiter.  The  oth- 
er crystals  are  good,  but  not  matched 
Try  this  test  af>d  you  will  see  the  fre- 
quencies of  the  crystals  vary  quite  a  bit 
See  Figure  2  for  a  typical  crysfat  ladder 
niter 

Other  types  of  oscillators  include 
TUT  UP"  as  I  call  them,  or  comptele 
oscillators  and  crystal  assemblies. 
These  units  comprise  a  comptete  oscit- 
latof.  irK:iuding  the  crystal,  and  are  as- 
semtHed  into  a  package.  The  simptest 
and  mosi  inexpensive  is  the  TTL  tC* 
chip- socked  oscillator.  This  device  has 
no  external  calibration,  is  powered  by 
+5  volts,  and  can  be  inserted  Into  a  14- 
pin  IC  socket  for  use.  They  cost  less 
than  $5  each  new  and  I  have  found 
Ihem  in  surplus,  removed  from  PC 
boards,  for  about  25  cents  each.  Specif- 


ic frequency  of  these  Is  almost  endtess* 
especially  in  surplus  Mouser  Oeclroil- 
ics  lists  these  oscillators  from  1  MHz  to 
64  MHz,  with  about  25  stock  frequen- 
cies. The  stated  accuracy  is  +/-50  PPM, 
or  1  kHz  at  10  MHz.  Thafs  fwt  loo  bad, 
considering  that  rmn  n  costs  less  than 
$5.  A  30  MHz  oscillator  connected  into 
a  10  GHz  detector  mount  makes  a 
*^BOOMERANG"  for  testing  a  10  GHz 
wideband  FM  system.  See  Figure  3  for 
the  BOOMERANG  construction  details* 

Tt>6  next  oscillator  models  that  hava 
tsecome  available  through  surplus  take 
a  big  lunnp  in  accuracy  They  differ  in 
several  ways  from  Ihe  free-rumtng  non- 
adjustable  TTL  type  unit  just  descriljed. 
Most  Of  these  units  are  designed 
around  two  different  circuit  concepts  for 
stabilized  operation.  Both  methods  in- 
corporate l[ghtiy^oaded  multistage  dr* 
cuJt$  with  tight  voltage  regulation  to 
minimize  external  effects  on  oscillator 
slabillty.  This  type  of  circuit  has  adjust* 
ment  capability  to  trim  to  an  exact  fre* 
quency  by  external  means.  Most  are 
mechanical  screwdriver  adiustmenls, 
but  sorre  can  have  external  voitage/^^r- 
actor  type  control. 

These  Iwo  types  of  oscillators  differ 
m  how  controt  is  applied  to  the  entire 
unit  to  maintain  a  high  state  of  accura- 
cy. The  first  type  uses  an  oven- type 
heater  to  heat  the  entire  crystal  and  os* 
dilator  circuit  to  a  fixed  regulated  spe* 
citic  temperature.  This  temperature  is 
far  above  ambient  roorrt  temperature 
and  is  tisually  somewhere  near  125  lo 


140  degrees  R  The  crystal  and  its  asso- 
ciated components  are  seiected  for  op- 
eration at  this  fixed  temperature.  This 
circuit  is  referred  to  as  an  'Oven-Con- 
trotled  Crystal  Oscillator;  or  OCXO.  As 
such,  the  oven  ctrcuilry  requires  a  lot  of 
(^rrent  to  warm  the  entire  unrt,  bringing 
It  lo  proper  operational  tenf^eratiire. 

Fast  warm-up  oscillators'  current 
couid  be  24  volts  at  1  amp  before  the 
thermostat  kici^s  In  and  throttles  the 
current  back  to,  say,  1/2  amp  or  so.  An 
oven  circuit  can  be  a  power  tiansistor 
with  lots  of  current  to  ganerste  heal, 
coijpled  to  a  heat  sink  (the  oscillator 
compartment),  or  resistance  wire- 
wound  over  the  oscillator's  inner  case. 
Both  produce  heat  to  the  OCXO  circuit 
Htgh-quaiity  OCXOs  can  cost  from 
$300  lo  $1,150  for  OJ  PPM  or  belter 
oscillators.  PrJoes  vary  with  costs  about 
1 0%  of  new  for  surplus  oscillators.  See 
Photo  B  tor  a  sample  OCXO. 

Where  to  find  high-accuracy 
OCXOs?  Well;  almost  all  surplus  mili- 
tary test  equipment  uses  a  very  high- 
quality  oven-control  ted  oscillator  as  the 
main  system  dock.  Sure,  they  do  draw 
a  lot  of  power  from  tf^  supply,  but  when 
you  are  plugged  into  1 10  mains  it  is  just 
another  trade-off  in  drcui!  design.  The 
designs  vary  quite  a  bit.  I  have  opened 
up  about  20  different  models  from  about 
half  as  many  manufacturers,  and  the 
circuits  vary  wiidiy.  Some  of  the  very  ex- 
pensive types  utilize  several  ovens  for 
premium  temperature  stability.  The  idea 
here  is  to  have  a  very  slow  warm-up 
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cydifig  oven  controlling  the  internal  os- 
cillator drcutt.  This  entire  cifcuit  ovefi 
and  oscHlaior  is  then  inaalated  from 
temperature  changes  with  a  styrofoain 
package  and  this  is  contained  within 
another  oven- cor>trol led  clrcuW  The  re- 
sult Is  a  more  precisioned  heal  cycle 
with  the  Qven-within-an-oven  concspt 

The  pftncipie  of  the  dual  ovens  is 
like  the  dual-door  syslern  that  you  firid 
in  the  snow  t>elt.  The  main  door  to  the 
outside  opens  to  a  second  door  which 
is  the  main  door  lor  entry  Into  the  build- 
ing or  home.  The  idea  het&  is  that  the 
main  ctoor  does  not  open  to  the  cold 
outside,  but  to  a  second  doofn  nrkinimiz* 


Ing  heal  loss  in  the  winter  months.  The 
dual  oven  works  on  much  the  same 
principle:  one  heat  coll  to  assist  the 
other  coil,  fof  minimum  temperature 
4^ange. 

TCXO  Oscillators 

A  TCXO  differs  In  circulf  operatk>r> 
from  an  OCXQ  in  that  it  does  not  have 
any  oven-type  control  circuitry.  How  it 
controls  the  crystal  vs.  temperature  is 
different.  The  TCXO  circuitry  uses  vari- 
able components  in  connection  with 
thermistors  to  rnake  circtiit  adjustment 
as  tempemlure  varies.  The  process  is 
much  tike  a  VFO  and  vara  dor  capadtor 


drcuSL  As  the  VFO  now  is  varied,  so  is 
its  frequency.  In  the  TCXO  oscMlalor 
the  thermistor  is  much  like  the  VFO  in 
Ihrs  application.  The  vartstor  varies  its 
resistance,  folEowins  temperature  to 
make  appropriate  control  voltage 
changes  to  maintain  frequency  accura- 
cy vs.  temperature  changes.  It's  more 
comply  drcuitry.  txit  il  has  many  bene* 
fits  over  an  OCXO.  They  are  small* 
sized,  and  operate  at  low  current.  The 
cost  for  a  TCXO  runs  about  $300  new: 
in  surplus,  something  under  $50.  For 
(hose  interested:  I  have  a  purchased  a 
irrtted  cruantity  of  these  oscillators  and 
will  make  them  avaBabJe:  see  the  erxJ 


of  this  artide  for  cfetaia. 

The  low  current  consump- 
tion of  a  TCXO  can  run 
around  50  m A.  Circuits  are 
temperature-rated  over  a 
large  temperaiure  range,  usu- 
ally over  100  degrees  or 
more,  depending  on  the  quali- 
ty of  the  oscillator.  The  osciiia* 
tor  shown  in  Photo  A  is  the 
TCXO  that  I  use  In  my 
poflStolB  10  GMz  station.  Us 
accuracy  over  a  large  lennpef- 
ature  variatbn  is  1  PPM.  Over 
a  much  narrower  range  of 
temperature  (70  to  90  de- 
grees F)  or  so.  it  is  capable  of 
much  better  stability,  some- 
what t>etter  than  0.1  PPM  for 
short-term  stability.  Photo  A 
shows  a  detective  oscillator 
assembly  removed  from  its 
case.  It's  placed  next  to  a  complete 
unit.  The  TCXO  is  2'  square  and  MT 
high.  The  defective  osallator  shown 
had  a  shattered  crystal,  prat>ably  from 
rough  handling.  1  eventually  put  It  to 
use  as  part  of  a  crystal  test  osclNator. 

The  stock  TCXO  uses  three  transis- 
tors, one  voltage  reguiator.  three  ther- 
mistors, afKi  one  Johanson  variable  fre- 
quency-setting  capacitor.  The  Ihermis- 
Eors  are  thermally  txjnded  to  the  crystal 
tor  maximum  sensitivity  to  the  crystal's 
temperature  changes.  The  Johanson 
variable  capacitor  is  quite  ^pensive 
(about  $13  single  quanlity).  and  as 
such  is  a  very  accurate  capacJIor.  It  is 
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part  of  tiie  consideration  and  accuracy 
of  this  type  of  oscillator. 

With  regai^  to  both  the  TXCO  and 
the  OCXOs  just  described,  most  unils 
available  are  small  compared  to  a  so- 
da-pop can.  By  comparison,  an  OCXO 
would  be  about  half  a  can,  and  the 
TCXO  would  be  i/Sth  of  a  can  in  size. 
Moving  into  the  arena  of  the  next  high- 
er aoojracy  standa^  makes  srze  com- 
parison pale  by  contrast  to  a  soda  can. 
Frequency  standards  of  higher  accura- 
cy can  be  small  but  af€  '"UNOB- 
TAINUM'  on  the  Stirpius  mari^ts.  What 
do  show  up  are  the  Frequency  Elec- 
tronics lr>corporated  (F.EJ.K  SelUar, 
and  a  few  other  types.  Most  aie  relay- 
rack  mounted  for  19"  bays,  and  weigh 
in  at  about  15  to  20  pounds.  The  EEX 
standard  weight  is  20  pounds^  and  tias 
a  small  package  profile  S*  high,  4* 
wide,  and  18"  long. 

The  package  is  a  self-contained  os- 
dllator  with  multiple  oven  control  for  the 
crystal  oscillator  K  has  an  on-board 
transformer-isolated  regulated  power 
supply,  and  a  secondary  power  OC  bat- 
tery emergency  operation.  Tlie  emer- 
gency ballefy  power  is  24  volts  at  2-1/2 
amp  capacity.  The  front  panel  has  pro- 
visions for  monitortng  status  of  ali  the 
mdlvidLial  ovens  and  battery  voltages  in 
addition  to  oscillator  output  at  various 
frequencies  such  as  100  kHz,  1  and  5 
MHz.  The  part  I  was  hdding  out  on  is 
Ihat  the  aocttracy  of  this  XVEf^  CON- 
TROLLED BEHEMOTH"  is  1  miirthert2 
at  5  MHz,  That  equates  to  0.0002 


PPM,  or  a  Jew  parts  in  10  to  the  1001 
decimal  place ^  Provision  for  calibration 
maintenance  is  provided  by  a  10-turn 
counter  dial  to  adjust  for  portions  of  10 
to  the  1 0th  part  adjustment  for  very  ac- 
curate cafibratlon. 

For  shorl-ierm  stability  ft  can  be  ad- 
justed a  little  tighter  fn  accuracy,  but  to 
accomplish  this  I  wouW  have  to  phase- 
tiack  over  a  rriuch  longer  time  period, 
days  instead  of  10  to  12  hours,  Tno  ef- 
fort involved  and  the  benefits  derived 
did  not  seem  worth  rt  at  tiiis  time.  I  am 
not  trying  to  go  into  rocket  science  or 
predict  wh  a  I  will  be  an  eitact  frequency 
with  minimum  error;  gold-plating  in  this 
case  is  better  left  to  the  back  of  a  watch 
than  my  frequency  counter. 

The  battery  operation  in  these  stan- 
dards is  nic€,  specially  when  the  AC 
power  is  removed.  The  batteries  lake 
over  if  there  is  nothing  happening  and 
operation  continues  for  about  six  hours 
Of  so.  A  nice  feature  is  the  ability  to  use 
the  batteries  in  a  planned  operation  to 
assist  in  the  calibration  of  other  ama- 
teurs' frequertcy  counters  or  standards. 
To  do  so,  just  unplug  the  standard  (bat- 
tery operation  starts)  and  drive  over  to 
the  other  amateurs'  locations.  When 
you  get  there,  re-plug  into  AC  power  to 
charge  the  batteries  and  take  your  time 
to  recalibrate  at  this  new  location.  As 
far  as  the  RE. I.  standard  is  concerned, 
it  never  ieft  AC  power--as  long  as  the 
tiattef  ies  last,  accuracy  is  nnaintained 

1  tested  this  several  times  to  see 
how  we  If  our  'Traveling  Clock"  would 


hoJd  accuracy  with  battery 
operation,  and  was  pleased 
to  see  that  there  was  no 
change  at  all.  Even  when 
we  experienced  some 
harsh  movement  of  the 
case,  it  tipped  over  m  my 
station  wagon  on  a  trip  to 
the  grocery  store.  On  the 
second  trip  H  was  treated  a 
lot  batter-Ht  got  to  fide  on 
the  rear  seats  with  a  seat 
belt  holding  it  down,  t  only 
have  one  of  these  jewels 
and  don't  want  to  try  the 
"DROP  TESr  at  this  time. 

WelL  I  hope  this  gives 
you  some  idea  of  what  to 
expect  in  the  iine  of  fre- 
quency  calibfatlon  and 
what  type  of  accuracies  to 
expect  from  your  frequency 
counters  and  varbus  oscil- 
tatofs  you  might  happen  to 
find  in  the  surplus  market. 
To  obtain  surplus  standard 
oscillators,  check  out  used  broken 
frequency  counters.  A  surplus  military 
counter  with  a  functioning  high  accu- 
racy standard,  even  though  "crunched." 
should  allow  you  to  at  least  remove 
the  standard  and  discard  the  rest. 
Keep  your  eyes  open^  and  good  hunt- 
ing. 

As  alvmys.  I  wlif  be  glad  to  answer 
questions  concerning  this  arnl  other  as- 
pects of  our  hobby.  For  a  prompt  reply 
please  send  an  SASE.  Concerning  the 


Photo  B  OCXO  osciliator:  10  MHz.  ov&n  controlled. 


TXCO  10  MHz  oscillators.  I  have  a  lim- 
ited Quantity  availaisie  for  S40  each  plus 
$3  shipping  {US.),  t  do  run  into  a  few 
higher  accuracy  types  from  time  to  time 
and  will  source  them  for  you.  Call  for 
details.  To  order  a  TCXO  oscillator 
send  requests  to  Chuck  Houghton, 
8345  Badger  t^ke  Ave..  San  Diego  CA 
921 1 9.  Well  that's  it  for  this  month.  Next 
month  we'll  get  mto  simple  mterowave 
test  equipment  that  c^n  be  home  cori- 
structed.  73  s  Chuck  WB6IGP. 
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ARRL  Repeater  Directory  or  call  us,  ATV  repeaters  are 
springing  up  all  over  -  all  you  need  is  one  of  the  TVC-4G 
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bands.  In  fact  we  are  your  one  stop  for  all  your  ATV  needs 
and  info.  We  ship  most  items  within  24  hours  after  you  cal  L 
Hams,  call  for  our  complete  10  page  ATV  catafogue. 


(818)  447-4565  m-f  8am  5:30pm  psl.       Visa,  MC,  COD 

P.C-  ELECTRONICS  Tom(W60HG) 

2522  Pax  son  Ln  Arcadia  CA  91007  Maryann  (WB6Y3S) 


PCB  /  Schematic  CAD  -  from  $195 


EASY-PC  -  For  single  s*ded  and 
multilayer  boards  to  1  TkI  T. 
Phenomenally  ^st  and  easy  to  use. 
Over  18,000  copies  in  use  worldwide. 
EASY-PC  Professional    for  boards  up  to 
32"  X  32"  at  .OOt"  resoiutton,  16  layers, 
Scf^ematie  capture  and  r^etlist  eKtraotion  • 
integrates  seamlessly  with  PULSAR  arnd 
ANALYSER   iil.  Runs  on  PC/XT/AT/ 
28e/a86/4S6  Witt)  EGA  of  VGA  displays. 


Logic  Simulation  -  from  $195 


!  J^ 


Kl= 


PULSAR  and  PULSAR  Professronal « 

Full  featured  digital  logfC  simulators. 
Allow  you  to  test  your  designs  qyickty  and 
inexpensively  without  the  need  for 
sohisticated  test  equipment. 
PULSAR  can  deted  the  equivalent  of  m 
picosecond  glitch  occurring  once  a  week! 
Runs  on  PC/XT/AT/  28e/386/48fi     with 
J  EGA  or  VGA  displays. 


Analogue  Si 


-from  $195 


ANALYSER  III  and  ANALYSER  HI  Pro. 

Powerful  linear  circuit  simulators  have  full 
graphical  output  handle  R's.L's,CX  Bipolar 
Transfstors.  FET's,  Gp*Amp's,  Tapped 
Transformers  and  Transmission  Lines  etc. 
Plots  Input  and  Output  Impedances,  Gain, 
Phase  and  Group  Delay,  Covers  0.001  Hz  to 
>10GHz.  Runs  on  PC/XT/AT/286/38S/486 
with  EGA  or  VGA  displays. 


For  information  write,  fax  or  call: 

Number  One  Systems 

REF:  73,  1795  Granger  Ave,,  Los  Altos,  CA94024 

(415)968  9306 
VISA  and  MasterCard  welcome. 
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Ask  kaboom 


NuEiiber  22  on  your  Feedback  card 


MiChaetJ.GeierKBIUM 
do  73  Magazine 
70  Route  202  North 
Petefborough  NH  03458 

The  Shack  Brain 

If  your  ham  ststion  consists  of  more 
Ihan  an  HT,  you  know  thai  computers 
have  become  important  in  this  hobtsy. 
Heck,  even  if  your  station  /s  an  HT, 
you  may  be  using  a  computer  for 
packet  operations.  There's  just  no 
getting  around  it:  Computers  are 
moving  ^ver  closer  to  being  the 
centerpieces  of  our  stations.  Some 
hams  coniplain  about  that  idea, 
valiantly  resisting  the  notion  that  It  isnl 
just  about  radio  anymore.  Othiers, 
thougii,  are  having  a  blast  with  the 
new  technology  ami  mailing  hamming 
more  interesting  Ihan  it  ever  was  be* 
fore. 

Of  course,  tt*s  stilf  about  radio! 
These  days,  though,  that  doesn't 
mean  just  yackir>g  on  20  meter  SSB  or 
75  merer  AM.  Now  we  have  SSTV^ 
packet,  RTTY,  AMTOR.  FACTOR,  au- 
tomated  CW.  satellite,  and  wtio  knows 
what  new  modes  soon  to  gome.  For  all 
ol  this  stuff,  a  computer  is  either  help- 
ful or  essenliaL  Let's  take  a  look  at 


Your  Tech  Answer  Man 


how  to  integrate  a  computer  into  your 
shack. 

Ham  on  a  Budget 

Sometimes  I  think  thafs  what  I 
should  calE  this  column  I  Thanks  to  my 
own  lean  financial  situation  (I'm  a  mu- 
sician—need I  say  more?),  my  focus 
very  often  is  on  how  to  do  the  most 
with  the  least  cash  outlay  And  yes. 
that's  what  I'm  aiming  at  here:  Vou  can 
put  a  computer  in  your  shack  without 
breaking  your  bank  account, 

Eenle,  fyieenfe  * . . 

But  what  to  pick?  Do  you  really 
need  the  latest  486  or  PowerMac 
monster  boxes?  Ttoat  depends.  If  you 
want  to  run  WincJows,  you  realty  need 
at  least  a  386,  and  a  436  is  a  very 
good  idea.  But  is  ^lat  essential?  Not 
really.  You  can  run  piles  of  great  soJt- 
ware  without  Windows.  Then  you 
won't  need  four  megs  of  RAM  and  a 
real  fast  machirke.  Suddenly,  all  tliose 
computers  and  motherboards  at  the 
hamfests  start  looking  quite  interest- 
ing! 

\i  you\e  been  to  one  in  (he  last  five 
years,  you  musi  have  noticed  that 
computer  gear  is  at  least  as  visible  as 


radio  gear,  and  often  more  so.  It 
seems  like  you  just  can't  get  away 
from  itl  Aisle  after  aisle,  you  see  hard 
drives,  interface  cards,  monitors,  print- 
ers arid  even  complete  computers.  Far 
and  away,  the  iSM-compatible  hard- 
ware rules  the  roost.  Oh  sure,  you'll 
see  some  Commodore  64s.  Appie  Ifs. 
and  even  some  old,  unrecognizable 
stuff.  Not  that  many  years  ago.  the 
Commodore  was  the  machine  to  ham 
with,  l>ut  today  the  IBM  format  dwarfs 
them  all  by  quite  a  bit.  Not  only  is  most 
of  the  cheap  hardware  of  tfial  type,  but 
most  ol  the  newer  ham  software  is  for 
the  ISM  PC,  too.  So,  Mac  lover  thai  I 
am,  I  really  must  recommend  that  you 
go  with  an  IBM  cornpatible  (or  ham* 
ming,  especially  if  you  want  to  do  it  on 
the  cheap.  There  is  a  substantial 
amount  of  Mac  ham  software,  but  bar- 
gain hardware  is  stiti  hard  to  come  by, 
unless  you  want  a  really  tiny,  o[d  ma- 
chine that  won't  run  loo  many  of  to- 
day's programs.  And  youVe  not  likely 
to  get  a  hard  drive.  The  reason  is  sim- 
ple: The  clone  marhet  has  created  lots 
of  castotfs  of  slightly  outdated  IBM^ 
type  machines,  while  the  Mac  market, 
wholly  owned  by  Apple,  has  updated 
much  more  slowly  The  only  Macs  I  ev* 
er  see  at  tiamfests  are  the  old  128KS 
and  512KS  wilh  single-sided  floppy 
disk  drives,  and  there  just  isn't  that 
much  you  can  do  with  them. 

So,  we're  back  to  the  issue  ot  what 
kind  to  get.  If  you  have  plenty  of  mon- 
ey, go  wilh  the  biggest,  best  machine 


you  can.  But  remember,  this  is  the 
Tiam  on  a  budget'  column,  so  Tm  go- 
ing to  describe  how  I  did  It,  all  for  well 
under  SI 00. 

Whars  a  266?? 

As  t  mentioned,  if  you're  r>ot  going 
to  run  Windows,  you  don't  neeiJ  a 
huge  machine.  I  picked  up  a  286  with 
a  20-meg  drive  and  a  coior  VGA  moni- 
tor, all  for  $40.  At  the  time.  I  thought  tt 
was  an  extraordinary  deal,  even 
though  the  machine  didn't  work.  Since 
then,  however,  I've  seen  a  bigger  ona^ 
wilh  a  40-nieg  drfve,  more  RAM,  etc, 
for  the  asking  price  of  Si  00.  So,  per- 
haps that's  what  266s  are  going  for 
these  days,  ff  so,  they  re  quite  a  bar- 
gain. 

What  can  you  do  with  a  Sae?  Just 
about  anything  non -Windows  you  can 
do  with  a  386  or  even  a  486,  Only  a  lil- 
tle  bit  slower.  But  before  I  go  into  the 
computer's  application,  let  me  de- 
scribe wtiat  it  took  to  make  it  run,  so 
you'll  get  an  idea  of  what  you  might 
<^me  ttp  agatnstn  should  you  decide  to 
go  this  route- 

The  computer  basically  worked,  but 
it  would  randomly  crash  and  lock  up. 
After  checking  the  otwious  things  like 
connectors,  I  noticed  that  three  ROM 
ICs  on  the  motherboard  were  in  sock- 
ets. Having  run  into  bad  connections 
with  sockets  on  my  old  Apple  tJs.  1 
pytled  the  chfps  and  cleaned  the  pins. 
And  It  worked:  no  more  crashes.  The 
tiard  drive  worked  fine,  although  Ithink 


Look  What  Y€»u  Could   Be  Missing. 

DSP  Noise  Reduction  Products  From  JPS 


NIR-10  Noise/Interference    Reduction  Unit 

llic  NlR-10  alto\\'s  reception  of  difflcutt  to  read  sign^  and 
reduces  listener  faitguc.  Operatic  on  radio  receiver  audio 
outputs,  NtR  mode  reduces  or  eltnninates  heterodynes,  ^hite^ 
lotion  noiiiT.  RT"rY  iniirrference.  and  power  line  noise.  PEAK 
(unelii^n  retlu  v  cs  while  noise  interfercnec,  The  Notch  Filter  mode 
rem<)ves  muhipk  lieterodwes  and  a^ts  in  3  millisecondi;.  Band 
Pass  mode  is  eonlinuously  adjustable  center  frequency. 


-7  General  Purpose  Hmse 
Remover  and  Filter  Unit 

Tbe  NRF-TiQcbxss  atiiM»i?|jii=iK  nose  throi^^  d>'ntfncpetlsif 
R<£i]].C¥V£$  iniiltipl£  loncb  from  ^'oice  ^ij^uds  f  lig^  perfcimiiiiiMr 
CW  and  Voice  Piltai  CW  filEar*  have  selciclubln:  centsi 
ticqiitincy  St^d-of-Uie  Art  Digital  S^gn4l  Prgc^^ding 


MTR-1  Wide  Band  Noise 
and  Tone  Remover 

The  NTR'  I  pitwidcs  wide  Ijaitid  operation  Foi  AM  or  FM 
reception.     Naircw  baiid  n].5.;;TaCtoii  for  SSB,  CW  ot  datid 
RcqjbLitL  Siate-^if-^he-AiT  Si|tnal  Piotxssm^  m  'RcjA  Tmts ' 
R^4dy  rtmo^^o  lariCifile  tL>n^  IS  cn)  vAde  i^^ 
oniccerva  diidio  output 


Also  AvaiTable: 

NF-6Q  Notch  Filter    fotieuwswt of mnUipIc  loncs 

SS7V-1  -  DSP  Filter  for  Slow  Scan  TV  ■  ckyu*  iipncusy  atMidatortBd  ssrv  picntna 
IIS  VAC  to  t2  VDC  Power  Supply  (1  A)  -wnfeiirididiff>SAiiiBrew]ii»iuct!t 


Tirst  and  Finest  in  DSP  Noise  Reduction  Products  " 


JPS  Communications.  Inc. 


P.O.  Box  97757,  Raleigh.  NC  27624 
(919)790-101 1       FAX:  (91 9)790-1 456     TECH  :(9 19)790-1 048 


TOLL  FREE  ORDER  LINE:  800-533-3819 

We  accept  Mastercard,  VISA,  checks,  money  orders  in  US$. 
Free  shipping  wrthin  the  continental  U.S. 

Contact  JPS  Communications  for  a  dealer  near  you 
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ONV  SAFETY  BELT  CO. 

P.O.  Box  404  •  Ramsey.  NJ  07446 

86b-345-5634 
Phone  &  FAX  201  327  2462 


ONV  Safety  Belt  Wfth  Seat  Harness 

S89.95 

OSHA 

W«  Ship 

Worldwide 

Ord^r  Oesl«  Open 

7  DsysMeek 

ONV  Toot  Pouch  $15.95 

AddS4.D0  For  HandMng  VISA  M/C  CHECK 


ONV  Belt  W.O  Seat  Harness 
$74.95 


CIRCLE  102  ON  READER  SERVICE  CARD 


\^^^       RC-1000 

Computer  REPEATER 

Concepts   CONTROLLER 


•  Autopatah*  Reverse  Autopatch 

•  User  Programmable  CW  \0, 
Control  &  User  Codes  &  Timeouts 

Manual  with  schematics  •  90'Day  Warranty 

Wired  &  Tested  w/  manual  „„  $239.95 


VISA 


Micro  Compufer  Concepts 
'  8849  Gum  Tree  Ave. 

New  Port  Richey.  FL  34653 

81 3-376-6575 


CIRCLE  160  ON  R£a0EFI  SERVICE  CARD 


Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today. . .  1-800-274-7373 


nfli.#    nn^ntiA-m  TO  ORDER 

B&K  PRODUCTS     cau  toll  free 


ELENCO  •  HITACHI  •  B&K  PRODUC 
GUARANTEED  LOWEST  PRICES 


1-800-292-7711 

1-800-445-3201  (Can) 


AFFORDABLE  -  HIGH  QUALrTY 
2  YEAR  WARRANTY 


ELENCO  OSCILLOSCOPES 


Hitachi  Compsci  Series  Scopes 


i  .v>  I    •  . 


V-S25 
VS22 
V-722 


igM-fz  Dual  Tfflce 
SOMHz,  Cursion 


H2^ 

«IM« 

i5M-fZ.  CHiJfayed  E^irHp  S9g» 

40«Hl.  DC  OtiMt  ^ $ft46 

seas 


DCOtlMt  _ 

zDhtMi,  DC  orri#t  _ 

EDMHz,  OuBl'ratW 


V-IOGO  -  lOQilHi.  Oytf  Tnc*  _ 

V-tCHSA  -  TOSWHf^  DT,  w-nQMW 


.*1.37S 
.t1,S49 

52  1^& 


STANDIlRDSEfiieS 
S-t3S29^lHz  S;H9    S-i.Mt-«DUH£S4iS 

Fianjttft: 

■  Hflh  Lufflmim;?  fi'  CRT      ■  TV  Syrtfi 

■  Wtopt.  Tint.  «  fmuBPCf  ci^t^t^cn  [iap^|4c 

on  CRT  rimt  iht  usa  flf  cv^fi  [S-13BS  anlrt 
tt  PkjE  much,  mucJ^  matt 


DEIUX  SERtES 

Sn]360  60MmS77i 

Fiilui^fi: 

■  Ot^ifSd  S*i^  li  Dud  t«i*  t»tt 

■  Plui  ail  me  ^'SaLji'm  of  in*  'aCfivTiji&ie''  i*n«s 


B&K   OSCILLOSCOPES 


^Ot^THzDwaf  Tl*£«. 


1  541  B  -  40UHa  Duiil  ^tmf_^ 

^TADi  ^eoMKz  Dual  Trace,  D«liy«ct  Sw««fi. 

Dua'  Tifn#  Base .S949 

J2190  -  iqOMkf  Throe  1ft<x  Du«l  Trib*  e««. 


llulTimettf 
$175.00 


Ufiltii¥iet«f 

Dvy^3S 

11  FlpaOfB 


3-:^ 4  DJgi[  Multimeter 
$139.00 

•  i]Ll*CCV*f- 

«  Analog  ba  ^wn 


Digct^j  CapacitJflce 
Utter 

$49.95 


Digital  Muilim&t^r  Kil 
wttiv  TiiinJng  Coursf 


'  ""^^  •  Full  Ijfleuaii  J*  Pungas 

•  Eta  i»1i  litf  If «  MMtf  idh»i  re«d 


pigilBl  LCR  Uaier 
$79.95 

•  3'1^  HiBitLCD  uiiii]ia> 

•  induaar-oa  1|iM  lq  ^OCH 

^  ^«t:£iana  Mit^^atD. 

•  CiiptiaafA  ipjK 


Frequency  Cc^unter 
$225.00 

I  Wn  PMatwwf  rar^  4 
•  Vf^  Un3J!ii»1v 

iiia«tm} 


Function  Gtnenior 


fl^W^ 


$149.95 


FLUKE  MULTIMETERS 

(An  M Dda  Is  A V  ailablB  Colli 


iDStrliH 


fZtSOO 
p. ^9.00 

11,735  jeo 


IHWW  77IL 
WMMTSIt 
H'ShIbi 

li  IT  i    r  HT 


FM  Recsivsr  Kit  &  Training  Course 
$44.95      AnzM  i.4ti 


Ml]    it  '.'3  I'j  ''^ 

liM«]  I  ^ji  «i-i  rivf  i«  HMm  atftrir 
■  Cdwii  Qi\r\  t  mttit  I  111- 
f4fl 


41- 


f 


534,95  Jin?N£KKir 


Buta<^a  Soldering  Iron 


',19  50&II  111  OBI  I 


SO  TIP    Jr79t0 
SJ4  35 


Mr  I 


SS9.95 


Tfl^fMlO^Ffi  Kit 


$14.95 


'  ^iiffiftita 


lnrRMfiaKiti 

AMiFWRfldro 

AH  RwSlo  Kii 
ll9«<  UM-SO  l;^M 


WE  WiLL  NOT  BE  UNDERSOLD 

UP^SHIPPIMG  ii  SlfllfS  5°bOTKEflS  CAtL 
r  ROiK$  wet  Ml  5C0«S  &  WTEHS 


■•^•■^■■•'^  Blot 

$29.95 

Kil  $25.95 

'Sine,  Trisflnglf  ^  -SqMari  w*"*! 


Telep^onfl  Line  Analyjer 


iMTT'4»K      It?  if 


Lhfi!  ro  BuiM  and  proqrmi 
Computers  wiih  this  Kit 


By  Ekiico 
$129-00 


lim  Oi^MicrD-hiKEtiriraineniDEtisi 
^miTiWtiifrtlftfl^tlttiHTMtlK'nT 


TK-IOOQ 


A:  piv^e$Mifial  sfi}ar.'iflf  EDvl'  Id 
ai  aflQFijabiQ  prien  h^udnSS 
hi^  :3uCri4!V  t]£K>s  in  a  hfK  nv- 
aid  :jP7:nc  cxu  h^hc*  4ft- 


IMgjtai  Analog  Trainer 

Caatfltttt  Vi4ii-Lab  F«i  BuiKltflf,  TMEinj, 

ProtDlfpJng  Anilo^  vid  Dkgttti  C^rcmn 

£129,95 


tlB  EMI  BV  iVuft  j  4*  few  li  iHU  *m  •«*■ 


CfliS  SALES  INC. 

1545  ROSElWaOD.  DEEHf  leLO.  IL  EMlS 
fAl-  70«.52(MXia5  *  fTOll  5ai.07iC 


]  5  OAY  MOmy  BACK  GUARAfiTEl 
FULl  FACTORY  WARflANTV 
WRITE  FPI?  FRII  CATALOG 


aRCL£  IM  ON  READER  SERVICE  CARD 


VRED  OF  PLAYING  GAMES? 

rmaHy,  a  pradial  use 
for  yw  somd  card! 


monftonng 


identification 
and  tuning 


$4)$urface 

plots 

S  color 

spectrogram 

track 

imqitiency 

changes 

overtirr}e 


'  Muttipte  opBn  windows 

AihOo  Vision  &  Spedn  Plus. 

R&ai-tim^  audio  spectrum  analyzers.  Full  controi 
over  FFT size,  sampling  rate,  seating,  gain,  and 
averaging.  Requires  386  or  better,  Wmdows  3. 1 
and  any  Windows  compatibte  8  or  16  bft  soundcard. 

-A  stroke  of  briHiance...a  groundbreaking  and 
ygiuabfe  program. "- Monitoring  Tfmes 

"'Knock-your-socks-off  quatityr-  Harotd  Price, 
OEX  Magazine.  Dec.  '93 

Audio  Spectra 

Vision  Plus 
Modes 

Reaf  time           •  • 

Recorder  • 

Post  procesB  m 

Price  *Br        *t7t*' 

All  display  formats  included  wrtti  either  package. 
60  [jay  money^back  gya  ranted. 


AfBo  Bifi^bfe^:  *^F  ^^sioa*'  RF  Smctrum  AnAtv^er 


>3472  fax/voice  206-697-3472 
Visa.  MasterCard  Check  or  Money  Order 

Pkmecf  HUI  Software 

24460  Mason  Rd..  Poulsbo,  WA  98370 
S&H  incfuded,  foreign  delivery  add  $10W 
Demo  disk  available  on  request. 

In  Austral:  ME  Technologies 
PO  Box  50.  Dyers  Cmsmg  NSW  2429.  ^  J  65  50-2200 
In  Swrnien:  PICS  Corporaf/on 
POBcx  m.  57722HijlisifBii.  t4649S-U3Q0 
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t  Just  got  lucky  on  Ihat:  old  hard  drives 
generally  are  to  be  viewed  with  suspi- 
cion. Olt\m  Ihan  a  bfown  fuse  in  the 
power  supply,  which  used  the  switched 
AC  socket  for  the  monitof.  the  comput- 
er had  no  other  problems.  But.  H  it 
had,  I  wasn't  too  worrfed  because,  at 
the  last  hamfest,  I'd  seen  piles  of  tunc- 
tior>al  286  motheitoards  going  for  S5 
each!  386s  were  under  $50,  ar>d  there 
were  even  some  486s  around  $100. 

The  montior  was  another  siory.  The 
seller  told  me  he'd  replaced  the  hori- 
zontal oulput  Ira  resistor  a  few  weeks 
earlier,  byl  the  set  had  dted  again. 
Whan  \  opened  it  up^  sum  enough,  the 
prohlem  was  a  ijlown  horiiontal  out- 
put. A  new  one,  bought  for  S2.50  at 
Ihe  next  hamfest*  worthed  but  mn  aw- 
fully hot.  When  you  can't  touch  the 
heat  sink,  you  know  a  transistor  is  too 
hot,  Hmmm.  the  characters  at  the  right 
side  of  the  screen  were  squished  to- 
gether a  b(t .  .  ,  the  scan  wasn  t  lirrear. 
A  bit  of  probing  and  a  tittle  trial  and  er- 
ror turned  up  a  Jeaky  electrolytic  cou* 
pling  cap  at  the  base  of  the  transistor. 
No  wonder  it  was  njnnin^  SO  hot — rts 
bias  must  have  been  way  too  high 
from  the  added  DC  coming  from  the 
previous  stage.  That  would  explain  the 
distorted  scan.  too.  A  new  cap  irom 
my  Junque  box  fixed  it  all  up.  making 
the  transistor  run  at  about  1/4  the  tenv 
perature  and  unscrunching  tt>e  scan. 

Set  'Er  Up 

So,  now  ]  had  a  perfectly  usable 
computer.  What  to  do  with  it?  Actuallyt 
it  wasn't  hard  to  decide  that,  because 
I'd  bought  the  thing  with  hamming  ir^ 
mind.  It  went  right  into  the  shack, 
which  is  actually  a  shelf  unit  by  my 
bed  (fm  a  lazy  ham).  OK,  time  to  con- 
nect it  all  up.  Here's  how  it  came  out: 


Backet  I  use  my  HT  as  a  base  sta^ 
tion,  with  a  little  switch  box  which  gives 
me  the  cfxaice  of  normal  voice  opera- 
tion, with  RX  audio  from  an  external 
speaker,  or  packet.  For  packet  I  use 
the  software  TNC  called  Poor  Man*s 
Packet,  which  came  from  an  article  in 
73  a  few  years  ago.  The  modem  is 
horne-brewed  and  built  into  a  connec- 
tor shell,  plugged  into  the  computer's 
parallel  port.  It  doesn't  get  much  sim- 
pler or  cheaper  than  that. 

RTTY  A  hamfest-proojred  MFJ- 1224 
RTTY/CW  interface  connects  to  a  seri- 
al port.  Their  RTTV/CW  software  com- 
pletes the  picture.  The  RTTY  works 
quite  well,  copying  signals  down  to 
about  S-1.  The  CW  receive  decoding 
is  not  great,  but  then  I've  never  seen  a 
computer  do  too  well  at  that;  the  code 
was  designed  for  human  decoding  and 
doesnl  lend  itself  well  lo  machine  pro^ 
cessing.  Heck.  I  need  to  keep  my 
copying  skill  up  anyway,  so  I  dont  re- 
ally mind.  But  for  sending,  it  works 
fine.  I'm  not  yet  on  AMTOR.  but  I  have 
seen  advertised  a  program  which  will 
do  It  on  a  simple  interface  like  this 
one.  without  a  multimode  controllen 
One  of  these  days  I'll  try  it  and  let  you 
know  how  it  works, 

SSTV  Here's  where  a  computer  re- 
aiiy  shjnes-  Right  now,  rm  using  ihe 
Pasokon  SSTV  Explorer,  which  is  a  re- 
ceive-only package  that  connects  to 
my  second  seriat  port.  Even  with  the 
comparatively  primitive  VGA  card  I  got 
with  the  computer,  it  worits  great  It's  a 
real  blast  watching  the  color  pictures 
roll  in  on  14.230  and  14.233.  and  I'm 
hoping  to  get  the  full  TX/RX  system 
one  of  these  days. 

Rig  control  I'm  not  doing  that  yet, 
but  I  would  like  to  set  it  up.  It  would  be 
great  to  store  lots  of  frequencies  in 


meniory.  skip  around  the  t»ands,  have 
djned  frequency  entry,  and  get  all  the 
Dlhef  neat  things  available  with  com- 
puter control  of  the  transceiver  f  need 
CAT  software  for  my  FT-747GX  (or 
some  other  Yaesu  radio,  as  long  as 
the  software  is  in  BASIC  so  I  can  mod- 
ify it  for  my  rig).  If  anybody  has  any 
public-domain  or  shareware  programs 
to  do  that,  please  let  me  know. 

Logging  I'm  not  a  con  tester,  but  I 
n\ay  get  into  togging  one  of  these  days 
anyway.  There  are  lots  of  programs 
around,  and  it  sure  does  take  the  has- 
sle out  of  keeping  accurate  records  of 
contacts. 

Atlas  Any  general-purpose  atlas 
program  can  be  quite  useful  and  lots 
of  fun.  Talking  to  Botswana?  Take  a 
look  at  where  it  is.  pull  up  some  statis- 
tics al>out  its  people,  and  you  have  the 
making  of  a  conversation  much  more 
interesting  than  the  usual  "5  by  9,  next 
station  please'  QSO.  That  is.  of 
course,  if  all  those  wallpaper-ob- 
sessed DXers  will  let  you  actually  talk 
to  the  DX  operator. 

Beam  headings  It  you  have  a  di- 
rectional antenna,  a  beam-heading 
program  will  (el  you  know  where  to 
swing  the  aluminum.  As  a  dipole  op.  I 
don't  need  this.  Ahhh,  someday,  per- 
haps. 

Satellite  Not  my  bag  (yet),  but 
computers  are  pretty  essential  for 
satellite  work.  The  tracking  programs 
tell  you  where  and  when  to  aim  your 
anterina.  and  some  hams  even  maka 
the  computer  do  the  aiming  for  them, 
keeping  the  bird  down  the  boresight  as 
it  moves  across  the  sky. 

Math  and  etectronics  If  you  home- 
brew, work  with  microwave  gear,  or  do 
any  other  fairly  technical  stuff,  a  com- 
puter can  be  a  tremendous  help. 


There  are  shareware  programs  for  an- 
tenna design,  resonant  drcult  calcula- 
tions >  you  name  it. 

All  Together  Now 

As  you  can  see.  a  computer  in  your 
shack  can  make  a  big  difference.  If 
you  do  go  with  a  fast  386  or  a  486. 
you  probably  can  multitask,  which 
means  you  can  run  several  ot  these 
applications  at  the  same  time.  For 
general  computing,  multitasking 
seems  a  bit  sitfy  to  me.  After  all>  we 
humans  usually  need  to  do  just  one 
thir^  at  a  time  anyway.  But,  tor  ham- 
ming, multitasking  can  really  t>e  great. 
Imagine  running  your  logging,  rig  con- 
trot  and  SSTV  programs  at  the  sarne 
time,  while  monitoring  and  storing 
packet  traffic  in  ttie  background.  That, 
however,  is  asking  loo  much  of  a  286. 
Also.  It  requires  wiring  everything  up 
so  that  there  are  no  hardware  con- 
flicts, which  is  not  presently  the  case 
in  my  system;  if  I  tried  to  run,  say, 
packet  and  the  RTTY  interface  at  the 
same  time,  they'd  get  tn  each  other's 
way  because  the  power  tor  the  packet 
modem  comes  from  the  same  serial 
port  which  drives  tfie  RTTY  boic,  and 
some  of  tf>e  lines  are  shared.  Oh  welL 
that's  hamming  on  a  budget? 

Well.  I  hope  you've  enjoyed  this  de* 
vlatkKi  from  our  usual  theory  and  trou- 
bleshooting topics.  It  you're  already 
computing  in  the  shack,  consider  try- 
ing some  new  modes  and  exploring 
more  of  the  options  your  computer  of- 
fers. It  you  haven't  taken  the  digital 
plunge,  I  heartily  recommend  it.  Oh 
yeah,  before  I  forget . .  J  picked  up  an 
old  NEC  PC-8201A  laptop.  Anybody 
got  a  book  or  any  info  on  it?  Thanks,  I 
appreciate  the  help.  Until  next  time,  73 
de  KBtUM. 
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Amie  Johnson  N7BAC 
43  Old  Homest&ad  Hwy. 
N.  Swan^ey  NH  03431 

Notes  from  FN42 

/  am  sorry  to  report  that  our  Ham- 
bassa(k>r  to  the  Canary  /3/ands.  Wood- 
son Gannaway  N5KVB/EA8,  has  faft 
the  islands  for  four  years  of  study  in 
the  United  States.  We  wilt  miss  his 
wonderiufiy  descrfptlvB  reports  of  the 
Canaries.  Best  wishes  go  out  from  us 
at  73  to  Woodson  arid  his  family. 
Thank  you  far  a  job  w0fi  done! 

Congratutatioris  to  Phti  Weaver 
VS6CZ  Harr^assador  to  Horrg  Korrg, 
for  his  sefectiof}  as  president  of  the  En- 
giish  Language  Amateur  Radio  Com* 
munication  Society,  Good  luck  during 
your  time  m  office,  t  krmw  the  Society 
Is  in  good  hands, 

A  speciat  welcome  back  to  Mah- 
moud  idera-Atduilah  BL2CB.  Ham- 
bassador  to  Uberia,  after  a  king  com- 
munications absence  from  73.  We're 
glad  to  have  you  back.  Mahmoud* 

There's  much  news  from  these 
Harrtt>assadors.  as  well  as  other  re- 
ports^  Let's  get  to  it. — 73,  Arnie 
NIBAC 

Roundup 

Belgium/Egypt:  From  the  Support 
to  The  Amateur  Radio  Service 
(STARS}  News:  Africa  Telecom  1994: 
Abdi  A41JT  and  his  Omani  tnends,  to- 
gether with  Ezzat  SU1ER  and  his 
crew,  made  the  STARS  participation  in 
Africa  Telecom  t994  a  great  success. 
The  BOARS  delegation  flew  into  Cairo 
with  some  400  kg  of  "^ luggage*"  con- 
taining a  complete  HF  and  VHF  ama- 
teur station,  antennas,  digital  equip- 
ment, etc.  Ministers  Of  all  the  partici- 
pating countries  visited  the  lARU 
stand,  some  of  Ihem  wrote  some  per- 
sonal remarks  on  a  OS L  card.  Also, 
His  Excellency.  President  Hosni 
Mubarak,  paid  a  visit  to  cur  booth. 
Thousands  of  leaflels  were  handed  oul 
to  j^ssers^  and  Abdi  also  arranged 
for  some  suited  T-shirts  and  caps  for 
the  operators. 

The  special  ev«nt  station  SU1  STAR 
operated  daity  from  0800  'til  1900  and 
made  ^ome  5.000  contacts  \n  all 
modes.  The  visit  of  the  MPTT  staff  of 
Egypt  and  several  other  African  coun- 
tries was  considered  a  big  success  to 
the  region.  They  were  briefed  clearly 
en  amateur  radio,  and  they  promised  in 
return  that  they  would  support  the  am- 
ateur sen/ice  ir>  their  respective  coun* 

South  Africa:  From  the  STARS 
News:  The  South  Africa  Radk>  League 
(SARL)  has  secured  the  franchise  to 
set  and  administer  the  Amateur  Radto 
E>caminatjon.  This  will  come  into  effect 
In  November  19^4.  The  HAREC  syl- 
labus has  been  accepted  and  will  be 
used  as  the  basis  for  the  examination. 
The  SARL  will  offer  the  e)caminatiion  bo 


Lesotho,  Swaziland.  Botswana,  Namib- 
ia, Zambia,  and  other  Afhcan  states 
where  English  is  the  official  language 
This  will  greatly  reduce  the  cost  that 
Students  have  to  pay  (or  examination 
fees.  The  fee  for  the  SARL  examina- 
lion  is  40  Rand  (S1 3). 

Switzerland  From  the  fntemationaf 
Tetecommunication  Union  (fTU) 
Newsietter:  The  ITU  Council  adopted 
urianimously  a  resolution  authorizing 
the  Government  of  National  UnUy  of 
South  Africa  to  resume  its  full  partici- 
pation in  the  conferences,  meetings 
and  acttvitres  of  the  Unk>n  with  immedi- 
ate effect.  The  Ctmtrman  of  the  Coun- 
cil, Mr  Souleymane  f^baye  [Senegal)* 
informed  the  entire  membership  of  the 
Unk>n. 

CANARY  ISLANDS 
SPAIN 

Woodson  Gannaway  N5KVB/EA3 
5402  Spfcebush 
Madison  Wf537U 
USA 

HOLA,  one  last  time  from  Echo  Al- 
pha Ocho  land. 

The  crew  ar  the  Radio  Club  of  Las 
Pal  mas  is  still  on  course  and  maintain- 
ing a  good  head  of  steam.  I  was  able 
to  visit  them  East  week  after  a  lapse  of 
9-10  months  (just  about  the  age  of  our 
little  bundle  of  joy— funny  how  that 
worths),  Catching  up  on  things,  I  found 
out  that  the  only  general  ham  radio 
store  in  the  area  had  ciosed.  Now  the 
club  was  about  ready  to  lake  up  the 
slack  by  opening  a  "mini"  store  at  the 
clubhouse  on  September  10.  The 
event  will  be  complimented  by  a  flea 
market, 

Pity  I  won't  be  able  to  make  It  as  I'll 
be  back  In  the  States  tjy  then.  This  will 
be  my  Jast  report  from  the  islands  I've 
grown  to  know  and  love  so  well;  really 
more  the  people  than  the  islands  them- 
setves.  The  scenery  is  spectacular  and 
varied  but  the  true  vatue  of  any  place  is 
in  its  people.  These  people  have  given 
me  a  great  deal! 

But  now  it's  time  to  study  for  four 
years  and  then  go  overseas  again. 
Planning  to  return  to  the  same  place  is 
usually  unrealistic. 

Often  you  dont  realize  what  you*ve 
learned.  I  was  on  a  visit  back  to  the 
States  and  on  my  way  to  visit  some 
friends  when  I  came  to  a  group  of 
young  men  talking  around  some  cars. 
There  wasn't  quite  enough  space  to 
pass,  so  I  stopped  and  waited.  They 
noticed  me  and  kept  on  tailing.  After  a 
couple  of  minutes  waiting  1  thought, 
iVe  been  living  and  driving  in  Eufope 
and  no  self-respecting  CAnary  would 
let  this  stop  him.  t  can  squeeze 
through  there.  Ard  so,  with  a  bom^wed 
^5  Bonneville  (itll  pass  anything  on 
the  road  except  a  gas  station)  and  all, 
we  dfove  through  with  maybe  an  inch 
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to  spare  on  either  sKia  Instantly  the 
young  mens"  nonchalance  turned  inio 
appreciative  whistles.  They  loved  iti 

Our  little  girl  is  Canary,  never  mind 
that  her  parents  txith  have  U,S.  pass- 
ports. She  was  horn  here.  We  wanted 
to  do  that,  to  give  her  to  Canaries,  Now 
shell  always  have  a  special  place  in 
the  h^n  of  any  Canary  Islander  AixJ 
we'il  continue  to  speak  Spanish  to  her 
so  that  she  will  grow  up  bilingual. 
Tfiere  are  not  many  things  in  life  thai 
are  actually  important,  but  things  like 
this  are.  And,  of  course,  shell  go  with 
me  when  I  visit  the  Hispanic  neighbor- 
hoods where  well  live.  Her  first  visit  to 
a  blacksmith  shop  was  when  she  was 
two  weeks  old.  She  slept  peacefully 
through  the  hammering  two  feet  from 
her  in  her  Snugii  carrier.  A  friend 
coined  an  appropriate  term:  '4-wheel- 
drive  kid."  1  like  that. 

rve  enjoyed  my  years  as  a  corre- 
spondent for  73  magazine.  I  hope  you 
readers  have  enjoyed  them  too.  Well 
see  what's  next. 

73— Best  wishes— Ha sta  siempre. 
Woodson  N5KVB/EA3. 

DOMINICAN 
REPUBLIC 

Bili  Meara  N2CQR^ia 

UrJit  5510 

APOAA3404i 

USA 

Packet:  N2CQR  # 

HmWR£D.D0f\4.CARNA 

[Continued  from  October]  One  of 
the  newest  attractions  of  Santo  t^omffi' 
go  is  the  beautiful  Faro  a  Colon,  or 
Columbus  ffghthouse.  Completed  In 
1992  and  inaugurated  during  the  com- 
memoration Ol  \he  5QQlh  Anniversary 
of  ColumbiJs's  arrival,  the  memorial 
houses  the  remains  of  Christopher 
Columbus.  The  enormous  cross- 
shaped  building  projects  a  powertul 
beam  of  !ighl  into  the  skies  over  Santo 
Domingo.  When  the  clouds  are  config- 
ured right,  the  sign  of  the  cross  hovers 
over  the  city.  It  is  very  t>eautiful.  While 
the  project  was  completed  in  1992,  I 
was  amazed  to  find  (in  our  club  house) 
Hie  QSL  cards  from  the  1930s  bearing 
images  of  the  structure  Dommican 
hams  of  60  years  ago  had  seen  the 
sketches  for  the  planned  memorial  and 
had  incorporated  them  into  their  QSL 


designs,  I  guess  it's  not  surprising  that 
hams  would  have  t>een  intrigued  by  a 
structure  that  sends  a  beam  into  the 
heavensi 

Besides  the  above  address  and 
packet,  I  can  also  be  reached  on-line 
at  INTERNET;  74537.n00@com- 
puservexom.  73  fnDm  HIS! 

HONG  KONG 

Phit  Weaver  V$6CT 

President  E.LA.R.CS. 

GPO  Box  12727 

Hong  Kong 

Packet-  VS6CT  m  VSSXf^n.HKGAS 

Since  the  last  report  from  Hong 
Kong,  you  will  no  doubt  have  started  to 
hear  the  new  prefiit  o!  VR2,  This  has 
become  necessary  with  the 
changeover  of  the  administration  (rKH 
the  government:  that  will  still  remain  an 
independent  body  within  H  K.)  of  Hong 
Kong  from  Britain  to  China  which  will 
take  effect  from  1  July  1997,  and  the 
need  for  a  different  callsign.  The  VS 
series  is  assigned  to  the  British  Com- 
monwealth. The  reason  for  this  is  that 
Hong  Kong  will  remain  as  an  rndepen- 
dent  territory,  as  a  Special  Au- 
tonomous Region  (SAR),  and  as  such 
will  retain  its  separate  "country"  status 
from  China.  In  ttie  meantime,  all  new 
amateur  station  licenses  issued  since 
December  1992  by  the  Office  of  the 
Teiecommunicalions  Authority  (OFTA) 
have  been  issued  with  the  VR2  prefix. 
Existing  holders  of  the  VS6  prefix  will 
be  allowed  to  retain  the  use  of  either 
VS6  or  VR2  until  the  Jinal  moment 
Many  of  us,  myself  included,  will  con- 
tinue to  use  the  VS6  as  we  have  a 
large  inveslment  in  OSL  cards  already 
printed. 

Another  major  change  has  been  the 
Introduction  this  year  of  an  "Authority  to 
Operate'  (ATO).  This  is  in  adctitK>n  to 
the  station  license  (valid  lor  or>e  yeaf)» 
which  is  still  being  issued,  and  will  in 
the  future  cover  the  station  and  its 
equipment  whilst  tf^  ATO  is  issued,  on 
production  of  a  proper  certificate  of  a 
pass  in  the  appropnale  examination  or 
a  reciprocal  from  another  country,  and 
is  valid  for  five  years.  This  mear>s  that 
a  visitor  to  Hong  Kong,  in  the  future, 
who  wishes  to  operate  from  Hong 
Kong  using  someone  else's  station  can 
obtain  en  ATO  on  arrival  from  the 
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OFTA,  and  INs  will  be  valid  for  five 
yeais.  If  he  Is  not  going  to  become  res- 
idential, the  call  assigned  wiN  be 
•'VFl2/home  call"  Upon  pn^duction  oi  a 
Nong  Kong  Iclentrty  t^rd,  he  can  daim 
a  full  VR@  .  .  .  call  for  the  cla&s  of  li- 
cense  he  is  entitled  to. 

There  are  considerable  advantages 
to  ttie  new  system:  It  will  mean  Ihat  a 
visitor  gets  a  five-year  ATO  instead  of 
|usl  one  year  as  previously,  and  he  will 
not  have  to  obtain  a  station  license  un- 
less setting  up  his  own  station. 

The  English  Language  Amateur  Ra- 
dio  Communk^ations  Society  continues 
to  thhve  and  our  annual  dinner  this 
year  will  be  held  again  at  the  Royal 
Hong  Kong  Yacht  Club  on  Thursday, 
December  8.  The  cost  wilt  probably  be 
about  US$45.  including  all  drinks  arxj 
many  door  p^^^es►  If  you  are  planning 
to  be  in  town  around  that  time  you 
would  t>e  very  welcome  to  join  the  par- 
ty, but  do  (el  me  Know  in  advance  so 
that  a  seat  can  be  reserved.  If  you 
have  any  queries  concerning  the 
above,  drop  m«  a  packet  or  facsimi9e 
with  your  rnquiry  and  t  will  endeavor  to 
help.  [TBi:  852-387-6366;  Fax:  852* 
887-6992] 


LIBERIA 


Mahmoud  idera-Alxiumh  EL2CB 
DO  UNDP  Ut^eria 

RO.  Box  1608 

N&^  York  NY  10^63-1608 

1  am  Sony  that  I  have  been  unable 
to  correspond  with  Z3  since  my  accep- 
tance as  Hambassador  to  Uberia  and 
the  submission  of  my  first  conintxJtion. 
Things  realty  got  hot  around  Monrovia, 
as  civil  war  was  spreading  throughout 
the  country. 

After  more  than  three-and-a-half 
years  of  fighting  and  total  breakdown 
of  the  government  and  society,  things 
are  slowfy  getting  back  lo  rkomnal.  Here 
k\  Monrovia,  life  i&  quite  improved  and 
is  gradually  normalising. 

The  lasi  three  months  of  1 992  were 
really  rough!  This  lumed  out  to  be  the 
most  threatening  period  of  fife  through- 
out the  entire  three-year  period  of  the 
civil  conflict.  Monrovia,  where  most  Of 
Uie  amateur  radio  operators  reside, 
was  hit  by  the  heaviest  fighting  protja- 
t?]y  ever  seen  !n  the  MS-year  history  of 


tf>e  couritry  as  rebel  fiorces  tried  one  fh 
nal  attempt  to  overrun  the  capltaf  and 
teke  full  control  Up  to  that  point,  the 
rebels  had  contnoJIed  about  95%  of  the 
country,  leaving  only  Monrovia  under 
the  protection  of  the  West  African 
Peace  Keeping  Force— ECOMOG.  It 
was  during  this  period  that  the  radio 
amateur  community,  which  had  just 
started  to  regroup  itself,  had  lo  discon- 
tinue thetr  operation  within  the  amateur 
radio  service.  For  the  fjrst  time  in  the 
long -protracted  conflict,  the  Interim 
Government  banned  ham  operations 
for  security  reasons.  Some  members 
of  the  national  radio  society,  after 
threat  of  getting  their  equipment  conrts- 
cated,  packed  iheir  gear  away. 

At  the  present  lime,  the  LiberJan 
Ratfio  Amateur  Assodattonp  the  coyr>- 
try's  only  national  radio  society,  is  try- 
ing to  rebuild  ham  radio  operation, 
while  the  entire  country  starts  its  re* 
buitd^ng  process.  The  amateur  radio 
service  will  be  a  major  factor  in  the 
overall  rebuilding  and  reconstruction 
process.  We,  as  hams,  can  ptay  a  ma* 
jorpart, 

[Welcome  back!  Mahmoud  reports 
ffial  his  Ub&nan  addr&s$  (PO  Box  20- 
4262.  iOOO  Monrmm  20,  Uberia)  is  stiil 
good,  but  regufar  maii  has  a  iong  way 
to  go  before  service  gets  back  to  what 
ft  was  before  the  war  tf  the  cofre^pon- 
deface  is  important,  use  the  New  Vbrfc 
address  previously  listed, — Arnie] 


ISRAEL 


Ron  Gang  4X1MK 

Kibbutz  Urim 

DM  HaNeger  85530 

SAJELUTEfTBChSAr  NEWS:  Assi 
4ZTA3A  has  provided  the  foitowing  de- 
tails on  the  Tedwat  project:  The  hlaifa 
Tec hn ion  University-built  satellite  is 
planned  to  be  launched  on  a  Russian 
rockel  in  ApriJ  of  next  year.  Its  orbit  ^U 
be  al  the  attitude  of  about  1 .000  km 
and  sun*synchronous,  meaning  that  it 
will  lly  over  the  same  areas  in  the 
worid  at  the  samie  times  daily,  similar 
to  U.K/s  Surrey  University's  UoSAT 
OSCAR  22.  The  microsat  will  have 
al^oard  a  mailbox  for  radio  amateurs 
working  on  FSK  at  9600  bps  and  on 
AFSK  at  1200  bps,  compatible  with 
conventional  VHF  FM  terrestrial  packet 


operation.  The  downlink  will  be  or\  70 
centimeters  with  uplink  cfiannels  on  2 
meters. 

For  the  past  half  year,  a  BBS  has 
been  operating  termstrially,  imitating 
the  funclioning  of  the  Techsat  mailbox, 
and  has  been  giving  hams  the  oppor- 
tunity to  accustom  themselves  to  work- 
ing full-duplex  usJr>g  the  software  need- 
ed tor  the  Pacsats, 

In  addition  to  its  ham  payioad,  the 
t>ird  has  planned  an  earth-photograph- 
ing camera  using  a  newly-deveioped 
picture  compression  logarithm.  It  wilt 
have,  as  weil,  a.  horizon- measuring  de- 
tector which  will  aid  the  bird  in  facing 
earth. 

It  win  be  stabilized  by  magne- 
torQUJng  elect  ro-magnels  thai  wiJI  allow 
the  satellite  to  align  itself  with  the 
earth's  magnetic  field,  fn  the  Tech n ton. 
the  magnetorque  system  was  success- 
fully tested  wfth  the  satellite  suspended 
on  a  wire,  and  wrthin  three  tKiurs  it  sta- 
bilized itself. 

For  the  first  half-year  after  its  de- 
ployment in  space.  Techsat  wilt  be 
dosed  to  the  public  for  testing  and  &i- 
periments.  which  will  not  take  place  on 
amateur  frequencies.  Afterwards,  the 
BSS  should  be  open  for  the  enhance- 
ment of  the  worldwide  satellite  packet 
system. 

AN  OPEN  LETTER  ID  4X1 RU:  Af- 
ter seven  years  of  runnirtg  a  tight  ship, 
Jim  4X1  RU  stepped  down  from  run- 
ning the  4X  VHF-HF  Packet  Gateway, 
which  provided  a  great  service  to  pack- 
et hams  worldwide  as  a  dearinghouse 
and  main  relay  station  at  the  junction  of 
three  continents.  Avi  Esterson  4X&UA 
wrote  the  foHowing  tribute. 

'Dear  Jim;  As  you  prepare  to  close 
down  RUB6S  and  all  the  associated 
semces.  I  want  to  thank  you  tor  having 
given  all  of  us  the  opportunity  to  partic- 
ipate in  the  worid  wide  packet  network 
through  your  fantastic  operation.  I 
know  you  ran  the  station  with  dedica- 
tion and  skill,  putting  m  countless 
hours  to  make  it  one  of  the  most  effi- 
dent  and  weli-thought-oul  HP  fonward- 
ing  stations  in  the  world,  making  the 
worldwide  network  what  it  is  today. 

"i  know  you  suffered  frustrations,  ar* 
guments.  the  idiocy  of  us  the  users, 
and  for  my  sham  in  that  I  apoiogize — i 
hope  that  ultirrately  these  negative  as- 


peds  were  not  frie  straw  thai  broke  the 
camers  back,  but  father  that  you  are 
moving  forward  to  other  interests  for 
positive  reasons. 

"Your  dedication  and  skill  wiif  be 
sorely  missed  by  all  of  us  who  benefit- 
ed so  much  from  your  efforts,  and  the 
packet  world  will  be  that  much  poorer 
!br  the  loss  of  them.  I  am  sure  I  speak 
tor  packeteers  worWwtde  when  f  offer 
my  heartfelt  thanks,  73  de  Avi  4X6UA." 

A  LETTER  FROM4X6VT:  {Corrinne 
Juday  4X6VT,  possibfy  the  wortd's  first 
YL  SysOp.  has  taken  over  the  HF-VHF 
Packet  Gateway  station  for  Israef.  At 
writing  time,  the  gateway  is  functioning 
smoothly  providing  the  ISRNET  VHF 
Packet  BBSs  in  israet  with  a  reliable 
flow  of  builetins  and  mail  to  and  from 
the  outside  worid.  fier  tetter  is  written 
in  the  midst  of  the  trials  and  tribuiatlons 
of  learning  the  ropes.}  With  the  com- 
puter connected  to  the  gateway.  I  have 
no  way  of  writmg  articles.  Hi!  1  want 
you  to  know  though  that  4X1 KT  Gate- 
way Klryat  Yam,  in  Memory  of  Zvi 
Fomer,  is  on  the  air  and  runs  like 
clockwork.  Many  thanks  to  all  who 
gave  a  hand  to  maKe  it  tiappen,  espe- 
cially Mike,  my  youngest,  handling  the 
computer  pari  and  tn  constant  contact 
with  Jrm  4X1  RU,  who  is  keeping  an 
eye  on  us  from  the  distance  "aidfng 
and  atsetting"  Hi!,  the  smooth  transHton 
from  Herziia  to  Kiryat  Yam. 

The  Pomer  family  came  lo  visit  the 
station  and  were  greatiy  moved  and 
impressed  seeing  the  familiar  callsign 
4X1  KT  appearing  on  the  screen  at  reg- 
ular intervals.  73.  Vee  Tee  (Conlnne). 

RS.  Please  note  the  wholehearted 
consent  lo  the  use  of  tf>e  4X6ES  dub 
stations  Cushcralt  antenna  when  not 
in  use  for  the  dub  from  the  sponsors 
W&2MEW  Sy  and  Margy  Saslow  or 
New  Yprts. 

70  CENTlt^ETHES  GAtNfNG  AMA* 
TEUR  OCCUPANCY:  To  date,  many 
UHF  frequencies  are  now  occu* 
pied  and  being  used  for  Techsat,  pad<.- 
et  &BS  and  finks,  and  repealers,  it 
rooks  fike  the  immediate  threat  to  the 
band  from  commercial  interests  has 
been  thwarted,  but  the  Jesson  has 
been  learned,  and  the  band  is  rx3w  be- 
ing more  intensively  used,  [Does  the 
threat  sourjd  familiar  to  U.S,  hams?— 
Arnie} 
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Callsign  Sep  94  Database 

The  VracM  0f  lUtn  ftidia  O^ROM  ificliKl» 
Uitt  FCX^  uiriatetir  ijall  sign  ilatatiuite.  Scan  over 
75i>,000  US  hiufl  c#ili  in  jm  iwond*  *iih 
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Do  you  use  a 

JURASSIC  REPEATER 

ihcn  fa.si  TorwanJ  to  1  ""4       ^i^i^i 

•  Add  A  Didtai  Voice 
Messaging  System  To 
Your  Repeater 

•  Leave  Voice  Messages  For  Each  Other 

•  Get  Packei  Cluster  Info  In  Voice 

•  Schedule  Voice  Announcements 

•  Computer  Board  And  Software  S259 

Call  Toll  Free  For  Info  Package 

I  -nay- ^]i-5^5 1  Tofi  Free  From  USA 

K306^7ttl'445l  Direct 

U306-7«I'2IJ(JS  FiiS 
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RoBB  KE3EE. 
Jerhy  K3FKt 
Dave  KA3ZNY 


4309  Worthern  Pike  Blvd,  Monroevirie,  PA  15146 

(412J374-9744 
FOR  ORDERS  ONL  Y  CALL  (800)854-0615 

Specializing  in  Preowned 

Amateur  and  Shortwave  Equipment 

Buy  •  Sell  •  Repair  •  Love  To  Trade 

We  Carry  All  Major  Brands  of  Hew  EquLpment 

We  Now  Cu&tom  Design  &  Build  Computers 

For  HAMs  by  HAMs 

Afl  of  The  Latest  Hardware  a  Software 

Cait  For  Details 
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Never  Say  Die 

Continuei^  from  page  4 

17ie  early  sideband  days  were  an 
adventure.  So  were  the  early  NSFM 
days.  And  slow -scan,  moon  bouncing, 
satellites.  10  GMz,  and  so  on.  There 
isn't  one  minute  of  my  operating  from 
over  50  countries  I'll  ever  forget.  Sil- 
ting there  fn  the  summer  pa  face  near 
Amman  with  King  Hussein,  working 
the  pileups  on  20Fti.  Working  s^ow- 
Scan  frgm  his  downtown  palace. 

How  about  QRP7  A  million  or  so 
Japanese  are  having  fantastic  times 
on  the  low  bands  with  10  watts.  Try  it. 
Keep  a  log.  and  let  me  know  how 
much  fun  youVe  having.  You  can  thank 
me  by  getting  me  arxjther  subscriber. 
If  every  reader  recruited  one  more 
reader  we'd  double  73^  circulation 
and  you'd  be  getting  twice  as  fat  a 
magazine  every  month.  No.  the  edtto- 
rials  won  t  be  any  longer,  rm  too  busy 
with  "Cold  Fusion,"  and  a  couple 
doien  olher  projects.  Like  my  record^ 
ing  studio,  five  record  labels,  a  CD 
sampler  program  for  independent 
record  companies,  brokering  the  mak- 
ing of  CDs  and  cassettes  for  these  in- 
dies, and  stuff  like  tf^t^ 

Then  there  are  at  least  50  books 
stacked  up  that  I  want  to  read.  When  I 
run  across  something  outstanding  I  try 
to  make  it  available  through  Uncle 
Wayne's  Bookshelf  so  you  can  enjoy  it 
too.  I  should  try  harder  to  get  you  to 
check  out  some  of  the  mustc  I  have 
available  .  .  .  It's  fabulous.  Just  as 
smoking  takes  an  equal  time  off  your 
Lfffip  I  suspect  that  lIstenEng  to  good 
music  will  add  an  equal  time  for  you. 
Mo»  don  t  smoke  while  you're  listening 
to  even  it  oul. 

Now  get  off  your  duff  and  gel  ad- 
venturous. Pick  some  aspect  of  ham- 
ming and  have  at  it.  And  please  don't 
forget  to  let  me  know  how  you  make 
out.  Tm  interested  in  your  successes 
and  your  failures.  Remember,  nothing 
ever  works  right  the  ftrst  time  . . .  that's 
why  its  an  adveriure.  Buy  a  kit.  Try 
packet.  And  the  next  time  you  buy 
some  ham  gear,  keep  a  log  and  write 
about  it  for  me.  Share  your  adventure. 

Chicken  Uttte . , . 

...  is  at  it  again.  I  hear  that  one  of 
our  competitors  is  busy  lellirg  people 
(for  the  nth  time)  thai  ?3  is  going  out  of 
business.  They  wish.  Sure,  I  had  an 
employee  try  to  put  us  out  of  business 
so  he  could  start  a  competing  busi- 
ness. That's  not  the  first  time  that's 
happened.  J  remember  when  Jim  Fisk 
W1DTY,  who  rd  entrusted  to  be  the 
generat  manager  and  editor  while  I 
was  on  a  lengthy  DXpedilion,  made  a 
major  eHort  to  put  73  oul  of  business. 
When  he  walked  out  one  day.  saying 
he  had  a  job  with  a  test  equipment 
company.  I  discovered  that  he'd  done 
some  serious  mischief.  For  instance, 
he  hired  away  rrxjst  of  my  staff  to  work 
for  him  as  the  editor  of  Ham  Radio. 
convincing  them  I'd  be  out  of  business 
soon.  He  randomly  cancefled  several 
thousand  of  our  subscriptions.  He 


stopped  all  renewal  notices  from  being 
sent  out  tor  several  months,  losing  us 
thousands  of  subscribers.  He  rejected 
all  submitted  articles  and  then  the  writ- 
ers got  a  fetter  from  H^fn  Badio  maga- 
zine saying  they  understood  an  article 
might  be  available,  and  they  were  in 
^e  market  for  articles.  Me  bagged  to 
my  assistant  editor  that  he  was  putting 
me  oul  of  business  and  offered  her  a 
Job.  She  stuck  with  me. 

Tills  iras  the  chap  that  \  brought  in 
from  California  as  an  assistant  editor, 
even  paying  for  his  moving.  Then  I 
gave  him  the  down  payment  for  a 
beautiful  home  on  nearby  Lake 
Monomonock.  and  paid  him  well  He 
talked  my  editor  into  leaving  and  got 
that  lob.  plus  general  manager  Fortu- 
nately Kayla.  my  assistant  edJtor.  stuck 
with  me.  and  my  draftsman  who  did 
the  schematics  moved  in  from  Mis- 
souri so  he  couEd  work  night  and  day 
to  get  schematics  done  for  the  maga- 
zine. Since  Jim  left  us  with  not  one  ar- 
ticle for  the  next  issue  I  had  to  call 
frierxls  and  get  stuff  in  a  hun^. 

It  was  a  tough  battle,  but  we  got  the 
nesct  issue  out  on  time.  Then  we  had  to 
go  over  the  Old  subscription  records 
and  re-enter  the  thousands  of  can- 
celJed  subscriptions,  one  by  one.  Yes, 
Jm  called  our  advertisers  told  them 
that  we  were  folding,  so  many  stopped 
advertising. 

History,  with  some  differences^  ts 
repeating  itself.  This  time  73  is  doing 
fine  and  it  was  my  CD  manufacturing 
brokering  and  music  pubtlshmg  tsusi- 
nesses  that  were  attacked.  Naturally 
this  ail  happened  at  the  same  time  as  I 
was  getting  "Vofd  Fusion^  Started,  so 
an  opportunist  tried  to  grab  that  publi- 
cation in  the  confusion. 

!  had  to  stop  making  (rips  to  musfc 
conferences  and  my  DXpeditionIng 
and  get  back  to  work.  (  replaced  my 
CFO  and  geneml  manager  with  me, 
took  over  as  the  editor  of  75  and  'Coid 
Fusion r  put  Music  Retailing  on  hiatuSn 
and  got  to  wori<  seeing  wiiat  t  couEd  do 
to  start  selling  a  tew  tons  of  CDs  that 
were  sitting  in  my  wafehouse.  For  irv 
stance,  I've  got  a  bunch  of  samplers 
which  I'll  be  giving  away  for  the  cost  of 
packing  and  ship^Eng,  These  samplers 
were  made  from  Ihe  lop- rated  tracks 
from  CDs  we've  manufactured  for  in- 
dependent record  companies,  so  the 
music  is  fabulous.  I  don't  know  any 
better  way  to  sell  music  than  to  get 
people  to  listen  to  it  with  these  sanrv 
piers.  Since  fve  started  the  sampler 
program  the  sale  of  independent  mu- 
sic has  Increased  by  over  $800  miltion 
a  year,  so  I  think  it's  helping. 

My  brokering  business  Is  going 
strong,  despite  the  eftert  to  sink  it,  so  if 
you  ever  need  any  CDs  or  cassettes 
made,  have  J  got  a  deal  for  you  I 

My  New  Ham  Shack 

I  got  pretty  depressed  a  couple  of 
years  ago  when  someone  broke  into 
my  ham  shack  and  stole  just  about 
everything.  Since  then  I've  made  do 
with  an  Icom  735  and  a  vefUcal.  It's  a 
great  tittle  rig.  but  not  many  stations 
come  back  on  my  first  call.  It's  a  whole 


different  world  from  operating  with  a 
kilowatt  and  a  big  beam  on  a  7Q-foot 
tower. 

So  I've  cleaned  out  a  room  in  the 
barn  across  the  road  from  my  hoiise 
for  a  new  htam  shack  and  I'm  shopping 
around  for  a  new  tower.  The  DX  is 
pretty  crummy  these  days  with  the 
sun-spot  cycle  in  the  doldrums,  but  I 
am  hearing  some  nice  stuff  coming 
through  now  and  then,  so  f  need  a  big 
signal-  With  so  much  to  do  I  can!  af- 
ford to  trade  my  time  for  signal 
strength.  In  addition  to  running  my 
businesses  on  a  day*tO'day  basis  I've 
got  all  those  books  I'm  anxious  to 
read. 

When  you  hear  me,  give  me  a  call 
and  I'll  tell  you  alxiut  the  time  I  made 
that  Moscow  contact  via  0SCAR*7. 
Then  I'm  going  to  want  to  hear  what 
youVe  done  besides  make  the  pileups 
deeper  and  the  fni  strati  on  level  higher. 
I  want  to  hear  about  your  adventures 
in  amateur  radio. 

In  Retrospect 

There  are  two  times  of  the  year 
when  we  tend  to  stop  and  think  about 
how  we're  doing  in  our  lives.  Two  mile- 
stones, or  are  they  millstones?  One  is 
tpuf  birthday  and  the  other  is  the  New 
Year.  We  might  do  better  if  we  took 
time  more  otten  to  contemplate  ouf 
progress  in  life  and  perfiaps  reset  our 
compasses. 

The  birthday,  as  we  get  older,  ts 
mainly  another  milestone  on  the  way 
to  the  grave,  It  reminds  us  how  fast 
time  passes  and  how  little  weVe  ac- 
complishing. The  New  Year  is  a  sec- 
ond reminder,  usually  complete  with 
promises  to  ourselves  to  do  better 
(called  resolutions). 

So  here's  Wayne,  mulling  things 
over  as  a  result  of  another  birthday. 
I  certainly  inad  a  more  eventful  71st 
year  tfian  l  expected,  with  a  few  good 
things  happening,  and  some  real 
miseries.  \  found  that  I'd  "retired" 
more  than  t  should.  I  was  having  fun 
giving  inspirational  ialks  to  musicians 
at  music  conferences  around  the 
world,  going  on  mIni-DXpedltions  and 
getting  in  some  diving  in  the 
Caribbean  and  the  Hawaiian  Islands, 
and  researching  the  probiems  our 
country  Is  having  with  crime,  educa- 
tion, and  health  care,  and  propos^r^ 
cfeattve  solutions.  Meanwhile  I  let  oth- 
ers do  most  of  the  running  of  my  busi- 
nesses and  persona!  finances^  trusting 
them  and  believing  the  financial  re- 
ports I  was  getting. 

Bad  move.  Thinking  back.  B^er^  se- 
rious problem  I've  had  in  business  has 
resufted  from  rny  trusting  people.  Pari 
of  my  problem  is  my  fack  of  interest  In 
money.  If  you've  read  any  of  the  sto- 
ries of  my  adventures  you  know  I'm 
cheap.  Mmm.  let's  make  that  thrifty. 
Just  as  I  have  never  had  much  interest 
in  making  money,  neither  have  I  had 
any  desire  to  waste  it  When  I  start  a 
new  project  I  try  lo  set  it  up  so  ifll 
make  a  profit  and  thus  be  able  to  grow 
.  .  ,  and  perhaps  finance  yet  another 
entrepreneunai  business  that  I  think  is 
needed. 


I  hate  being  tied  down  with  the  day- 
to-day  managerr^eni,  so  I  try  to  find 
other  people  to  handle  the  details,  with 
me  being  available  for  advice  when 
they  have  proWems.  Then,  via  vfeekly 
meetings  and  Rnancial  reports.  I  keep 
track  of  how  things  are  doing  and 
where  my  help  may  be  needed.  What  I 
haven't  protected  myself  from  is  two 
key  employees  conspiring  to  put  me 
out  of  business. 

I  won't  bolher  you  with  the  details, 
but  it'll  sure  make  an  interesting  chap- 
ter or  two  for  a  book. 

The  most  annoying  aspect  is  that 
this  has  interrupted  my  plans  for  see- 
ing il  I  can  turn  oul  a  daily  radio  pro- 
gram which  people  wilt  enjoy.  I  think 
people  will  be  interested  in  Ihe  history 
and  potential  k)r  amateur  radio,  in  tf>e 
latest  medical  news  on  AIDS,  cancer, 
and  so  on,  on  ways  we  can  cut  taxes, 
cut  prison  costs,  reduce  crime, 
reestabiish  family  values,  eliminate 
welfare,  generate  more  Jobs,  promote 
a  new  NRA  (Never  Reetect  Anyone) 
program,  and  actually  reduce  the 
deficit.  1  think  they'll  enjoy  my  picks  on 
the  best  In  new  music  releases,  the 
more  interesting  books,  the  best 
places  lo  I  ravel,  the  reality  and  poten* 
tial  for  cold  fusion  .  »  .  you  know,  like 
my  editorials. 

These  are  sorne  of  the  things  t  talk 
about  at  hamfests.  where  everyone 
seems  to  enjoy  it.  Say,  if  you  are  in* 
volved  with  a  radio  station,  would  you 
be  interested  in  givirtg  such  a  program 
a  test  run?  It  could  well  be  that  there 
isn't  much  interest  In  new  ideas, 
tK>oks,  and  music  Or  maybe  I  could 
give  Umbaugh  some  competition. 

But  first  I've  got  to  find  someone  to 
help  me  keep  ail  my  businesses  going 
so  V]\  have  the  time  to  do  a  radio 
show.  I'll  bet  I  can  get  us  that  million 
new  hams  we  need  to  make  sure  we 
don't  lose  our  trends  If  1  can  have  a  try 
at  it  I'll  be  ne^ling  some  tapes  of  your 
more  interesting  rare  DX  contacts ^  so 
set  up  a  recorder  and  start  making 
some  tapes  just  in  case^  and  be  sure 
to  ask  for  permission  to  record  when 
you  get  a  hot  one.  And  I'll  be  needing 
letters  from  you  about  your  adventures 
In  amateyr  radio.  Testimonials, 

With  a  million  new  hams,  mostly 
young.  I  believe  we'd  be  back  in  busi- 
ness develo{>irkg  n^w  communications 
modes  and  generating  the  scientists, 
engineers  and  technicians  we're  going 
lo  need  to  keep  America  ahead  of  the 
rest  of  the  world  in  technology  And 
with  digital  techniques,  we  might  not 
have  any  more  interference  than  we 
do  fight  now.  Maybe  a  kit  l^s. 

Like  suppose  we  digitize  speech 
and  just  send  the  phonemes.  This 
would  afiow  us  to  compact  the  data 
eriormously  Computers  can  generate 
some  fairly  good  sounding  speech 
these  days.  Heck,  we  could  specify 
how  we  want  il  to  sound  and  have  il 
come  out  wfcth  just  about  any  kind  of 
an  accent.  That  should  be  able  to  cut 
our  transmission  time  down  by  at  least 
90%,  allowing  nine  times  as  many 
contacts  to  take  place.  Well,  it  was  jusi 
a  thought.  Probably  never  happen. 
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Special  events 


m^ 


Ham  Doings  Around  the  World 


NOV  5 


SULPNUfl  SPRINGS  Hopkins  COLrnty 
ARC  &  RAILS  1^1?  co^spoDSor  the  North- 
east Texas  Fait  Hamfest,  8  AM-2  PM  at 
HopK]ns  County  Regional  CMc  Center. 
Setup  Frl  7  PM-9  PM;  Sal.  6  AIVl-8  AM. 
Talk4n  on  14668-  (151 .4)  and 444.825+ 
(151.4).  VE  Exams  at  T  PM.  Fall  meet- 
ing of  the  Board  of  Directors  (Texas 
VHF-FM  Soc),  Contact  Hopkins  County 
ARC.  do  Nathan  Baifey.  J5fO  San  Jac- 
into, Sulphur  Springs  TX  75482^  Tei 
(903}  de5'3555  after  7:30  PM  Central 

Ume. 

NOV  5-6 

OOESSA,  TX  The  West  Texas  ARC  wfTl 
hold  their  11th  annual  Odessa  Hamrest 
Convention  at  Holiday  Inn  Convention 
Center.  620 1  East  Business  1-20-  Times: 
8  AM-5  PM  SaL:  8  AM-2  PM  Sun.  Setup 
4  PM-10  PM  Fri.,  and  8  AM  Sat.  For  de- 
tails, call  Robert  Jordan  N5RKN,  {915} 
335-7930  eves. 

NOV  6 

CARTHAGE,  MO  A  Hamfest  will  be 
presented  by  the  Carthage  ARS  at 
Memorial  Hail,  Oak  &  Garnson  Sis. 
Time;  8  AM-2  PM.  Talk-in  on  147.42 
simplex.  Please  pre-register  for  tatries. 
VE  Exams.  Amateur  Radio  Gear.  Com* 
pulers.  For  info  cati  Jim  Dixon  WXOJ, 


(417)  353-4 1 26. 

CONCORD,  HC  The  Cabarrus  ARS 
Hamfesi/Swap  Meet  will  be  hetd  at 
Cabarrus  Counly  Fairgrounds.  8  AM-4 
PM.  Rea  Market,  Dealer  setup  3  PM-iO 
PM  Sat.,  6  AM  Sun.  VE  Exams,  all 
classes,  code  and  no-code,  (walk-ins  ac- 
cepted] Register  6:30  AM  9  AM  Sun.  at 
the  Caban-us  County  BJdg..  EOC  Room, 
745  Cabarrus  Ave.  (adjacent  to  the  Fair- 
ground). Bring  original  and  copy  of  li- 
cense, any  credit  certtficates,  ID.  Also 
bring  $5  registration  fee  payaWe  to  tfie 
Charlotte  VEC,  Talk-in  on  146.655/.055. 
For  general  Info,  call  Jeff  Parker 
WAtKXL  (704}  933-7238,  De^f&rs.  call 
Bill  Hickok  WDSSAS.  {704}  788*2873. 

NOV  11 

FAIR  LM4H,  NJ  The  Fair  Lawn  ARC 
wiil  hold  an  Auction  from  7:30  PM-11  PM 
on  the  CEub  grounds  at  1256  River  Rd. 
Free  admission,  No  VE  Exams.  Talk-in 
on  146.790(-).  For  details,  contact  Gary 
KB2LCA,  (201)  791*3841,  fn.  eves  only 

NOV  12 

MYRTLE  BEACHp  SC  The  Grand 
Stiand  ARC  wtii  sponsor  their  2nd  annu- 
al Hamfest/Computer  Show  at  ihe  Myrtle 
Beach  H,S,  from  9  AM-4  PM.  VE  Exams 
at  9  AM  sharp.  Talk-In  on  147,120(+). 
Call  Rt^n  Battle,  (803)  236-2837;  Gor- 


Listings  3re  free  of  charge  as  space^  permits.  Ptesse  $end  us  your  Speciaf  Event  twQ 
nK>nths  in  advance  of  the  issue  you  want  It  to  appear  in,  for  example,  if  you  want  it 
to  app&ar  in  the  January  issue,  we  sttoufd  receive  ft  by  October  31.  Provide  a  dear, 
concise  summary  of  the  essential  details  about  your  Special  Event.  Check  Special 
Events  File  Area  411  on  our  BBS  (603-924-9343).  for  listings  that  were  too  iate  to 
get  into  put>iication^ 


don  Moaneyhan,  (803)  293-3839;  or 
write  GSARC  P.O.  Box  2135,  Myrtle 
Beach  SC  29578-2315. 
PLYMOUTH,  MA  TTie  Mayflowef  ARC 
will  host  its  4th  annual  Flea  Market  ai 
the  Plymouth  Memorial  Hall  BkJg.  in  Ply- 
rTKJyth  Center  (RT3A),  from  9  AM-3  PM. 
Dealer  setup  al  8  AM.  Talk-in  on 
446.625  and  t46.685.  Contact  Jon 
WSiK,  (503)  746-0162;  or  Jim  NM1F, 
(508}  747-2224  eves. 

NOV  13 

BRADFORD,  CT  T!ie  Southcentrai 
Conn.  ARA  will  hold  its  ISth  annual  Flea 
Market  at  the  Branford  Intermediate 
School,  185  Damascus  Rd.  Sellers  7 
AM;  Buyers  9  AM.  VE  Exams.  Reserva- 
tions r]Q  later  than  Nov.  1st,  none  by 
phone.  For  info,  call  Brad.  (203}  265- 
9983.  24  hrs.  For  reservations,  SASE  to 
SCARA.  PO.  Box  705,  Branford  CT 
06405-0705. 

NOVId 

BILLERICA,  MA  An  Amateur  Radio 
and  Electronics  Auction  will  be  held  n 
AM-4  PM  at  Bull  HN,  300  Concord  Rd. 
TaJk^n  on  147.12(4^).  Setup  at  9:30  AM 
(no  junk,  please).  Buyers  admitted  at  10 
AM,  Sponsors:  Bull  HH  1200  RC  and 
Waltham  ARA-  Contact  Biot  Ivfayer 
Wtt\4J,      (508)     851-0183;     Email 


732 10,3104^  compt/serve.  i^>m, 
HOLLAND,  Ml  The  4th  annual  West- 
shore  Hamfest/Computer  Expo  wHl  be 
held  by  the  Holland  ARC  at  Holland 
Christian  H.S..  956  Ottawa  Ave.  Time:  8 
AM-Noon.  Setup  FrL  8  PM-10  PM;  SaL 
6:30  AM.  VE  Exams:  registration  at  8:30 
AM.  testing  at  9  AM.  Contact  Westshore 
Hamfest,  c/o  Joe  Campbell  N8TGX. 
10413  Northfiefd  Dr.,  Holland  Ml  43424. 
TeL  (616}  772-4923  (after  6  PM}. 
SOCORRO,  MM  The  1994  Socorro 
Hamfest  wll  be  co-sponsored  by  the  So- 
con'o  ARA,  the  Tech  ARA.  and  the  City 
of  Socorro,  This  event  will  be  held  9  AM- 
5  PM  at  Finley  Gym.  ARRL  VEC  VE  Ex- 
ams tor  ah  classes:  registraiton  1 1  AM- 
12  Noon,  exams  at  12  Noon,  walk-ins 
welcome.  Call  Katmar\  AJ5B,  (5(^)  835- 
5225,  Talk-in  on  146.68{-).  Flea  Market. 
Demonstrations.  Non-Ham  Activities.  For 
Hamfest  details,  call  Davie  NURZ,  (505) 
835-1218, 

NOV  13-20 

FT,  WAYNE,  IN  The  Fort  Wayne  Ham- 
fesUComputer  Expo  will  be  sponsored 
by  tie  Allen  County  AR  Tech.  Soc..  and 
will  be  held  al  the  Allen  County  Memori- 
al Coliseum  on  U,S,  30  in  Ft.  Wayne. 
Doors  open  at  9  AM  both  days.  Setup  is 
Fri,  eve.  and  Sat.  mom,  Flea  MarkeL  Fo- 
rums. VE  Exams.  Ladtes  Events.  Con- 


Sell 
Your  Product  In 

73  Amateur 
Radio  Today 

Call  Dan  Harper 
Today .  .  . 

1  -800-274-7373 


Coffitpiftar  A  Radio  Eqiaimisiit 

HAM  SURE  co¥9rwgm  foUowM  your 
BquipmBftt  wher0^0r  y&u  ijtke  it  Thdf t 
from  veilicJes,  earlhquake,  water  danaage 
and  all  other  hazards  including  surges. 
Insure  alf  your  equipmer^t  and  accessories 
(except  towefs  and  antennas  but  if>cluding 
rotofs),  media  and  purchased  software. 
Low  Premium  LowD^ducirth 


7M1  La«ifii«  tan* 
Orland  Park,  IL  S0462 

800-443-G242      8O0  ^  98S*7703 

W««4id»y4  Evsrtingi  &  W»l(ends 

Qws!  Circh  Bearmgs  kch/d§d 


HEIGHTS 

TOWER  SYSTEMS 

Come  up  to  a  higher  level  ivith 
ights,  the  name  that  says  it  all .  .  . 


A  Self-suppiorttag  tapered  towers 
to  1 44  ft  at  70-80  mph  winds. 

A  Super- duty  Crank- up  Towers  to  1 16  ft. 

A  Fold -Over  Kits  &  Motorized  Options 

A  High  ["Heights")  Standards  In 
DESIGN  and  QUALITY  .  .  , 
Compare  to  other  brands  -  the 
differences  are  astounding! 

A  Flexible  and  easy  installations 


6505  Groh  Road  BIdg.  70£ 
Grosse  lie.  MT  48138 

[313)692-8711 

Pioneers  tn  aluminum  tower  manufactitTing 

^  since  1959  ~ 


p^^ 
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lact  John  Rufrter  KB9BNf^  {219}  483* 
6305  (tabiesj:  Don  Gagnon  WBBHQS. 
(219}  484-3317  (info):  or  write  to 
ACARTS.  P.O.  So*  im42.  Ft  Wayne  IN 
46851 

TAMPA.  FL  The  Florida  Gulf  Coast 
ARC  will  present  Ibe  ARRL  l&th  annuat 
Sun  coast  Amateur  Radio  and  Coniputet 
Convention.  Sat.  9  AM-S  PM;  Sun.  9 
AM-3  PM.  Place:  Florida  Expo  PK..  in 
the  "Expo-Hair  (formerty  Florida  State 
Fair  Grounds),  IntefState  4  and  US-301. 
VE  Exams  Sun.  10  AM  at  Tlie  Sheraton 
Holel.  Bring  the  S5  fee.  your  original  li- 
cense, your  original  CSCE  ceftif.  and  a 
copy  of  each:  plus  2  forms  of  ID  (one 
with  a  photo).  Form  610  wilf  be  provided. 
Walk-ins  welcome.  No  roservations 
needed.  Flea  Marker  Forums.  More. 
Talk-in  on  the  KC4HAZ  Rptr  System, 
146.94,  223.98.  442,275,  and  5172. 
Back-up  will  be  the  KC4QHM  Rptr  on 
147.105.  Flea  Market  contact:  JBan, 
1556  56ih  Ave  W..  St.  Petersburg  FL 
33703:  Tei  (813)525-5178  (after 6  PM). 
Commercial  vendors,  contact  Btif  Smith, 
4402  Herjderson  Bfvcf ,  Tampa  FL 
33629.  Tef.  (8  J 3)  837-4533. 

NOV  26 

EVANSV1LLE,  IN  Vandertxjrgh  Coyrrty 
Fairgrounds  will  be  tlie  location  of  the 
2nd  Annual  EAR.S,  EvansviJIe  Winter 
HamfeSL  Fesiivities  from  8  AM-2  PM 
Central  Flea  Market.  Commercial  Oeal- 
ers-  Talk-in  on  EARS  Rptr  Net.; 
EvansvJMe  145.150M;  Vincennes 
146,925^-).  Contact  Bev  KA9FDG.  {812} 
479-574T;  or  write  &4flS,  ^506  S.  Pstrk- 
er  Dr.,  Bvsnsvftie  IN  47714. 


DEC  3 

NORTH  OLMSTED,  OH  Tbe  North 
Coast  ARC  Fall  Hamfesi  will  be  held  at 
St,  Clarence  Church,  30t06  Lorain  Rd.. 
6  AM-2  PM.  Setup  at  0600  AM.  Vendors 
pgrdoasing  (our  or  more  tablies  may  set 
up  Ri.  eve.  7  PM-lO  PM.  Reservation 
payments  must  be  received  (with  SASE) 
by  Nov.  26th.  Send  to  Dan  Sarama 
KBSA,  15591  Rademaker  Blvd.,  Brook 
Park  OH  44142.  Call  Dan  Sarama  KB8A 
at  {216}  267-5083,  or  connect  10  the 
NCARO  Packet  BBS,  "C  NOSM- or\ 
145,73.  Diai{2l6)  779-6350  and  use  the 
commands:  D  NCARC/HAMFESTLOC 
and  D  NCAFtC/HAMFESTJNF.  Talk-in 
on  145,29  and  224  J6  Rptrs. 

DEC  4 

HAZEL  PARK,  Ml  Hazel  Park  H.S.. 
23400  Hughes  St..  will  be  the  location 
for  the  2Bth  Annual  Swap  and  Shop 
sponsored  by  ttie  Haze*  Park  ARC.  Ad- 
mission S4.  tables  $13  (check  must  be 
sent  no  reservations  by  phone),  Talk-in 
on  146,64(-)  (DART),  For  info,  tables, 
tickeis.  write  to  HPARC  Box  368.  Hazei 
Park  Mi  48030. 

SPECIAL  EVENT  STATIONS 

OCT30-NOV19 
MODBURY  NORTH,  AUSTRAUA   The 

North  Easi  RC  (Adelaide,  Austrarfa)  wXk 
operate  Station  VI5AGP  for  ihe  Tenth 
Adelaide  Grand  Prix.  Operation  wNI  be 
from  Oct.  30lh-Nov.  19  on  HF  and  VHF. 
To  obtain  an  award,  contact  the  statlofi 
and  receive  a  sequence  number.  Send 
$5A  or  5  IRCs,  quote  the  sequence 


number.  QSL  info,  and  your  return  ad- 
dress. Tm^e  award  features  the  late  Arton 
Senna.  Write  to  Norm  Eas!  Radio  Ciub, 
PQ  Box  36.  Moabury  North  5092,  Aus- 
tralia. 

OCT31^0V1 

BREVARD,  J^C  The  Transylvania  Coun* 
ty  ARC  will  operate  Station  KD4ZY,  from 
Transylvania  County  MC  Tinne:  2100Z 
Oct.  31-OlOOZ  Nov.  1.  Frequencies: 
7.234.  14.295,  21.365,  and  28.335  SSB; 
and  1-46.52  FM  simplex.  For  a  certifi- 
cate, send  a  legal  size  or  9"^  x  12*^ 
SASE  to  WitliS  a  Casey  HD4ZY.  116 
Campt^eti  Dr.,  Pisgah  Fvrest  NC  28768. 
Operation  will  be  from  the  Devil's  Court* 
house  on  @lue  Ridge  Pkwy.,  weather 
permttlifig. 

NOV  5-7 

WICHITA,  KS  The  Wichfta  ARC  mW  op^ 
erate  WOSOE  from  the  Wichita 
Boathouse.  The  Station  wifi  commemo- 
fate  the  world's  first  all  female  yacht  rac- 
ing team  atjoard  the  America  3,  Opefa- 
tion  m\\  be  on  the  final  day  of  the  WoiNJ 
Cup  yacht  races.  Time;  Nov.  5th,  10  AM- 
5  PM;  Nov.  6th,  1  PIV1-5  PM.  Freqs.  in- 
clude lower  portions  of  Genefai  phone 
subbands  on  20  and  15  meters,  and 
Novice  phone  subband  of  10  meters 
(propagation  permitting).  QSL  vt^ith 
SASE  £0  KDOAY,  1603  Fairvtew.  Wichita 
K$  87203^ 

NOV  1 1  -20 

PALMDALE,  CA  Several  SE  stations 
will  be  sponsored  by  the  Northrup 
Grumman  ARC  to  commemorate  the 
union  of  the  Northrop  and  Grumman 


ARCs  Operating;  M-F  lo^  lunchtime. 
Sat  &  Sun  8  AM-S  PM  kjcaltime:  EST 
(WA2L00)  Great  Rivet  and  Bethpage 
NY;  GST  (W9RSU)  Roliing  Meadows 
NY:  and  W6VPZ  Hawthorne:  W6VPZ/6 
PfcO  Rivera,  and  W6VPZ/6  PMD  Palrih 
dale  CA.  Freq.;  Top  25  kHz  on  Novice 
and  General  Bands  {SSB  and  CW)  60- 
10.  Contact  four  of  the  6  MGARCs.  For  a 
QSL  send  contact  numbers  and  QSL 
vrtth  a  9"  X  12"  SASE  (for  a  parchment 
certificate)  to  Cam  Harriot  LL824/4c, 
3520  East  Ave  M.  Palmdaie  CA  93550. 

NOV  12 

VIC,  AUSTfTALlA  The  Australian 
Ladies'  ABA  will  sponsor  a  contest  from 
OOOt  UTC-2359  LETO  Object:  YL  works 
eweryone.  OMs  and  Cliiss  vfork  YLs  on- 
ly. Phone  and  CW,  Bands  to  be  used  are 
3.5.  7,  14.  21.  and  28  MHz  only.  Freqs.: 
28.380/410.  21. 170^.200  and 
21.3S0/.410p  14.250/,2S0.  7.070/.100, 
3.560/590.  Procedure:  Phone:  call  XQ 
ALARA  CONTEST."  CW:  YLs  call  "CO 
TEST  ALARa;  OMs  call  "CO  YL.'  For 
further  rules  and  details,  contact  Mrs. 
Marifyn  Syme  VK3DMS.  PO.  Box  91, 
iRYMPLE  3498,  VIC.  AUSTRALIA. 

NOV  26-27 

WHrnWAN,  1WA  The  Whitman  ARC,  inc, 
will  operate  WA1NP0  at  Piimoth  Planta- 
tion in  Plymouth  MA  to  CO mme morale 
Thanksgiving  Day.  Freq.:  3.970.  7.270, 
14.270.  18.140.  21.370.24.970,  and 
28.370.  Operation  will  be  1400Z-  2100Z 
Ixith  days.  For  a  7  VZ"  x  10^  Certificate 
with  Ihe  Mayflower  IMn  the  background, 
send  an  SASE  to  Wnitmar}  ARC,  PO. 
Box  48,  Whitman  MA  02382. 


A  KEYNOTE  SPEAKER 

from  Grove! 

The  Grcrve  enpeering  team  bs  created  tfie  riK^  revolulioiiOTy 
audio  accessory  on  the  cortimunication  market:  the  SF200  Sound 
EnhamcT. 

HouHid  in  a  styTish,  solh!  ock  cdrintt  hand  ctiAed  in  ffte 
mounfoins  of  North  Corolma, ,  Hie  SP200  is  sufe  to  enhance  any 
radio  ro«fn.  The  control  panel,  constryctd  of  sturdy,  bkck 
alumifiurrv  bos  been  d^ncd  for  optfmym  ecE«  ofid  convefTiefKf 
H^en  fijning  and  refining  signab, 

Ibe  SP200  combines  a  powerful  audio  am^Mir,  top-of-the^Iine 
speaker,  and  on  odjustoble  titfer  fystefn  to  cretTte  th«  rtiost 
versotik  yening  environment  ever  □vailoblefo  rodio  enthusiasts. 
The  keen  peak/notch  filter  system  and  advonied  noise  limiteT 
aOow  the  [isttnef  to  puil  clear  and  dsliiKt  sigids  out  of  ftte  boze 
of  inferferef^ce  ai>d  background  noise,  white  the  odjusfoble  boss 
ond  treble  controls  provide  the  flexibilrty  to  create  just  the  sound 
you  mil.  FSI^  RTTY,  pockd,  FAX,  CW  and  otl  other  data  systems 
*  Plys  $7.50  UPS  €roynd  Shipping  are  etihonted  wtirte  ifrterterence  and  declrical  norse  are  reduced 

or  even  eliminated  by  the  analog  audio  processor. 

The  SP2Q{]  oka  comes  equipped  with  a  stereo/mono 
heodphone  jack  for  privote  lisfening,  ond  on  automatic 
tope  activator  so  that  you  never  hove  1o  miss  oitything. 
Try  the  new  Grove  SP2(W  Sound  Enhancer  wrth  your 
receiver,  scanner,  or  tforrsceiver  and  enjoy  rfie  fatesf  in 
speaker  sophisticcrtion;  you'll  agree  this  is  truly  a 
keynote  speaks! 


Order 
SPK13 


«249»'- 


Why  pay  over  $400  for  these 
separate  accessories: 

-^Speaker 

-^Adjustable  Filter 

-f  Recorder  Activator 

— ^Aiidlo  Amplifier 

— ^Audlo  Activated  Squelch 

^ Noise  Umlter 

When  you  can  have  it  all 
in  the  new  Grove 

SP-200 


CALL  NOW! 


f^ 


SPEORCATIOfiS: 

Power  Required:  12  to  14  VDC  #500  niA:  1310  VAC  adaptor  I»d, 

Aifdid  Power  Oetpiit:  2  W  ®  10%  THD  (8  o^ms) 

A«dlo  Seteclfvfty:  Peak/Mtch  30  dfi  or  greater,  0.3^  kHz 

SqBelcit  Hold:  0-10  $eco»d$ 

MoHe  Limfter  Ad|iistaLiile>tkres1iold  pvlse  notse  damp 

Tape  Activator:  Audio  activated  (VOX),  3  second  hold 

Tape  Outpiit:  500  mV  P-P  @  600  olms  (iioiii.t 

Headphone  lack:  Unlvetsal  riopo- wired  stereo  {^ck 

Dimensions:  lO-7/8"W  x  &^l/%"^  x  7  1/4"D 


(800)  438-8155 

(704)  837-9200 


GROVE 

ENTERPRISES 

Changing  the  way  you 
hear  the  world 


aRCLE  34S  ON  READER  SERVICE  CARD 
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■■■^  Number  2 

Propagation 


25  on  your  Fee<3b3€k  card 


Jim  Gray  W1XU 

210  East  Chat&au  Circte 

PsyS0nAZB554t 

November  propagation  does  not  look 
very  promising.  Tine  sun&pot  number 
contrnues  to  drop  loward  minimum  {ex- 
pected sorretime  fn  "SB-^e)  and  autumn 
6Quinox  CO ndi lions  are  trending  toward 
winter  cor>dltions  and  maximum  hours  of 
darkness  for  the  year.  The  best  days  for 
propagation  are  likely  to  t>e  the  5th-6tf). 
14,  15,  and  25th-30th.  The  tvorsf  days 
appear  to  be  the  2nd,  3rd*  I01h-13lh. 
17ih,  18th  and  21st-24th. 

General  Cor^dhions  this  Monlh 

10  and  12  met&r  bands:  Occasional 
F2'layer  openings  lo  the  tropics  during 
daylight  hours.  Morning  and  afterrKXin 
hours  Tikeiy  to  be  open  on  Good  or  Fair- 
to-Good  days. 

IS  and  17  meter  bands:  FalMo^ 
Good  DX  openings  on  Good  days,  par- 
ticularly Irom  nooo  to  sunset  Band  clos- 
es shortly  after  sunset.  Some  short  skip 
during  dayiight  hours. 

20  meter  band:  This  will  be  your 
best  band  tor  DX  oppofturiEties. 
and  DX  lo  all  areas  of  the  world 
during  daylight  hours  on  Good 
days.  Peak  condi!ions  an  liour 
or  two  after  sunrise,  and  again 
dufing  early  afternoof>  hours. 
Sporadic  E/short  skip  out  to 
2.000  miles  during  daylight 
hours  on  Good  days.  Not  much 
alter  dark. 

30  and  40  meter  bands: 
late  afternoon  and  early 
evening  openings  to  the  east 
(Europe  and  Africa)  on  Good 
days.  Openrngs  to  Asia,  the  Pa- 
cific and  the  Far  East  should 
peak  before  sunrise.  Daytime 
shod  skip  to  BhOiA  1 .000  miles 
and  nighttime  short  skip  to 
2,000  miEes  on  Good  days. 

60  and  IBD  meter  bands: 
Eighty  meters  should  provide 
excellent  openrngs  after  dark, 
peaking  for  DX  around  midnight 
and  again  just  before  sunrise. 
The  low  static  levels  of  winter 
will  be  a  btg  help.  Short  skip 
during  daytime  to  500  miles  and 
up  to  2,000  miles  after  dark. 
One-si Kty  will  be  closed  during 
the  daytrme  but  will  open  after 
iferk  wrlh  short  skip  up  to  1 ,500 
miles.  DX  to  the  east  peaks 
around  midnight,  and  to  other 
directions  before  sunrise,  local 
time,  on  our  top  barxl.  Be  pre- 
pared. 

In  spit©  of  the  conditions  as 


Jim  Gray  WIXU 


outlined  above,  or  perhaps  imcause  of 
these  conditions,  seasoned  DX  opera- 
fors  should  be  aleil  to  sifdden  openings 
of  short  duration,  and  will  often  call  GQ 
when  the  band  appears  "^dead^  with 
surprising  results.  Grey-line  DXIng  is  ai- 
ways  possitite  where  the  darkness  path 
to  various  areas  of  the  world  from  the 
USA  exists-  Usually,  about  a  half  hour 
before  dark  to  a  half  hour  after,  and  a 
half  hour  t)etore  sunrise  to  a  half  i^ur 
after.  wiW  provide  good  grey-line  DX  op- 
portunities. 

When  using  the  chart  accompanying 
this  report,  be  aware  that  the  days 
marked  Good,  Fair  or  Poor,  of  trending 
between  these  values,  may  actually  oc- 
cur a  day  or  so  before  or  a  day  or  so  af- 
ter the  days  shown  on  the  Chart,  as 
forecasting  is  not  as  precise  as  we 
would  like  It  to  be.  There  are  always 
surprises,  so  it's  very  important  to 
closely  monitor  *'oondrtions"  on  WWV  at 
18  minutes  past  any  hour  for  the  latest 
reports  of  the  soSar  flux  and  Boulder  K 
and  A  values.  These,  together  with  the 
charts  here,  will  be  a  big  help  to  your 
DXingef torts.  WIXU. 


EASTERN  UNITED  STATES  TO:         1 

OMT                    n     [tf     ci     u     »     ic     12     It     11     11    ?Q     a 

n^j&^^              jx  .       1       ' 

m 

,     1:     :  -1 

WiENTlhJk             ' 

3      C4 

j:*c 

■  [        jW[?M 

HjsmMu* 

1  < 

K 

X 

m 

IB    T           "HB    '    T*         11. 

CAKAL  JOftE 

KA     KM,.    IZ   ^    ^ 

4 

a  1^  ,  -3  :  'U  .  :i*  ■  ?t 

E^^ta^J<i<^0 

ta       M  i  40 

M 

11 

?QA 

^1     ! 

HAVWI                    i  20      39  J 

s 

s 

ii    15    11 

Ht»  "^      r"'i  ~l 

m 

■    0 

1     1 

JAMM                        .   S 

« 1 3 ;    ;    ,-  - ^- 

rt 

HCiiqO                «:a   «■    45     < 

« 

j  jc^Wfc!  ^:  t-ii':;^ 

■- 

PUeflTO  RIOO 

4!A 

,    B    :            1 

1          1 

40* 

tf 

4d 

40 

» 

ZOA 

IBA 

iVk 

lU 

JO      40* 

SOUTH  AFRICA 

m 

« 

nn 

^SA 

"5A 

[jai ,  25*  ^  ?ai. 

USSH 

i5 

9 

^l             [             32  .  H 

WSSTCOAtT             jit;       fli       K 

? 

*  1  <  '  je  1'  f  ■  'W ' -5*  -^\ 

CENTRAL  UNITED  STATES  TO; 

ALASKA                  1  a 

I 

iB    4c    m  \  isT 

li 

IS 

ARGSNTIMA 

m 

«        «        « 

-  ■ 

n 

tVi 

»« 

SA 

AU^STIWUA. 

1 

» 

31 

« 

IS 

&VML  BME         1   «  :  «-  fi  J  c 

a:  i  JC  f  »  t-s  '^sn- 'W    '5*    -s  I 

f  NQLUA            ,mlm 

• 

m 

i| 

a  jw 

» 

a 

HAWAII   '                   S  f  30  ' 

1  ». 

m 

45 

7^ 

K 

1Q 

rt 

ffi 

'    INDIA                      '  IS      ^ 

-^ 

» 

J*f»li 

*. 

m 

a  |3fi 

^     1— 

»5 

IC»00 

43    *3  ;4B 

* 

m. 

n 

V  Lm  •  aiJ.'S*  i  -5* 

■3 

rMLPVWES        J 

»i»i  ^ 

s  *  jc  '     ;       i 

'i 

Puerto  itico 

4 

^.« 

« 

« 

39 

a 

L*     ^ 

hw 

iA 

'^ 

SDum  AFRICA 

- 

16 

rBA     T* 

3M 

20*'    H 

USSTI 

»^»*'  if   •  S   !  JO  i       1 

WESTERN  UNITED  STATES  TO: 

ALASKA                     ,  JB*  -  »*  1  X   i 

«    £    «AP  s  .  je 

Jfr^aw 

AflGfUTJHA 

wl^ 

•A 

< 

FM 

l« 'sA 

AUSTRAUA 

eT 

SA 

sr 

30 

4JJ 

4C 

4C 

"3" 

^ 

tf  jts 

CANAL  £0t4E 

3D 

H 

««, 

I4A 

^ 

^      £(» 

1^ 

liA 

14A 

''  fNHSLAWD                           I '   « 

!Kifl;p* 

s 

m 

IMJUHW 

m* 

«l 

il 

tt 

•  SiL^ 

1* 

HOA 

»A  = 

"j^ 

^^r. 

. 

JMWl                      t^    ^     Hi 

iC 

iiA  _  j; 

£ 

3c  rjfti 

UEKICC)                     Z!   !  20 

efiA 

—         — 1 

« 

JQ 

2fiA 

T5^_^l!iA|l5A| 

H^tUPfVHES-             »5 

1:1 

£1 

1_    K 

n 

PU^flQMS           JBlSi«A.Bll 

4 

,     :  =  i  ?=» 

■il 

■M^  -IA] 

SSUTH  HtftK*        SI       _|        1        , 

JO     »      *S     »i^J 

USSR                            I      T^f* 

^ mr'»   "    * 

» 

eASTOOASJ           1^'  39  1 «  1  « 

m 

« 

*   M  I  liT"**  1  ^ 

itt. 

AkhiHi  iMNH  iiwiripwr  kfl' 

4  nvv 

«MI  IB 

i«tfUi 

iUS 

Mf^ 

FU> 

rf^iri. 

SUN 

MON 

NOVEMBER  1994 

TUE        WED       THU 

FRI 

SAT 

1    F'P 

2  P 

3  P-F 

4  F-G 

5  F-G 

6  F'G 

7  G 

8  G-F 

9  F 

10  F-P 

11   P 

12  P 

13  P'F 

14  F-G 

15  G-F 

16  F-P 

17  P 

18  P 

19  P-F 

20  F-P 

21   P 

22  P 

23  P 

24  P-F 

25  P-F 

26  F-G 

27  G 

28  G 

29  G 

30  G 

H^  Number  26  on  •> 

Barter  w  buy 


Number  26  on  your  Feedback  cani 


Tiim  your  oU  ham  and  oxnpuier  gear  into  cash  now  Suie.  you  cart  wait  ior  a.  hamlesi  to  try  and 
dump  i{,  but  you  know  ynjl  g^  a  lir  mofG  reaii^ic  price  if  yog  have  H  out  v^hcrc  100.000  actnre  ham 
potenfhai  tiuyCfS  can  see  d  Uhan  the  few  hundred  local  hams  %^ho  ayne  tiy  a  flea  market  tablo  Cti«d( 
ycriir  attic,  garage.  cafEar  and  close!  shelves  and  goi  cash  for  your  ham  and  computer  gear  before  sts 
too  okJ  to  selt  You  know  you're  not  QOiftQ  to  use  il  again,  so  why  leave  rt  iDf  your  widow  Lo  throw  our? 
That  stuff  tsn1  gemng  an/  youngen 

Tha  73  Rea  Uaitet  Barte  r  'n'  Buy.  costs  you  peanuts  (armosi)— conies  to  35  cents  a  word  Ay  in- 
dfVKiual  (noTKorrtmirfdal}  ads  ar»d  St -00  a  word  lor  commejT^I  at^S-  Dont  plan  on  tefJing  a  Iqt^  sir^ 
ry  Use  abbreviations,  cram  it  in.  But  be  honest.  There  are  plenty  of  hams  who  fovo  to  fix  ihings.  so  'ii 
il  doesn  c  -M^fk.  say  so. 

Make  jfour  Ijst  count  ^  wemh.  tnduding  your  call.  addn>^  and  phone  number  Induda  a  dH^ 
or  your  credit  card  r^jmber  and  expiratiort  H  you're  placrig  a  commercial  ad,  Endude  an  additionaf 
phone  number,  separate  trom  yoct  ad. 

Ths  is  a  monthly  magazine,  not  a  daify  newspaper,  so  Thgure  a  coupte  months  t^bre  the  action 
starts:  then  be  prepared.  If  you  gel  too  many  ca^ls.  you  pncied  it  km.  If  you  don't  gel  many  ^Us,  too 

So  get  busy  &am  flie  dust  oH.  cfiedi  everything  out.  maJce  sure  it  siifl  works  right  arjd  maybe  you 
can  hieip  rriaKo  a  hain  newcomer  or  retired  old-timer  happy  wttti  that  ng  youVe  not  using  now.  Qr  you 
might  gel  busy  on  your  computer  and  put  tog^her  a  Lisi  of  small  gear/patts  to  send  to  ttiose  iniecest- 
ed? 

Send  your  adfe  and  paytmrt  I&  the  Barter  'rf  Buy,  73  Magazine.  70  Rt  20eN.  Pete^twfough  NH 
D3458,  and  get  set  lor  the  phone  caHs, 


The  deadllr\e  for  the  December  class- 
ified ad  section  Is  Octot^r  13, 1994> 

ALL  ABOUT  CRYSTAL  SETS-  TTieory 

and  construction  of  cr/stal  set  radios. 
$9,95  each,  ppd  USA.  Send  to:  AL- 
LABOUT  BOOKS,  Oept.  S.  P.O,  Box 
22366,  San  Diego  CA  921 92.    BNB200 

CUSTOM    MADE-HAND   TOOLED 

leather  products  with  your  initials, 
name,  cafi  letTers.  Photo  s  &  estimates 
available.  Key  rings,  wallets,  belts,  purs- 
es, hanging  signs,  specialty  items. 
GREAT  GIFT.  LEATHER  &  WEST  67 
Causeway  Rd.^  West  Swanzey  NH 
03469.  {603)352-6256.  9-4  pm.  M*F  ET, 

8NB2t5 

SUPER  FAST  MORSE  CODE  SU- 
PEREASY.  Subliminal  cassette. 
$12,00,  LEARN  MORSE  CODE  IN  1 
HOUR.  Amazing  supereasy  technique, 
$12.00-  Both.  $20.00.  Moneyback  guar- 
antee. Free  catalog:  SASE,  BAHR-TT, 
150  Greenlieid.  Bloommgdafe  IL  60108. 

BNB221 

ROANOKE  DOPPLER  PC  BOARDS 
$49,95  ea.  AB5CK.  6721  RolNng  Hills 
Dr..  NorttT  Richland  HiHs.  TX  76180. 

BNB240 

WANTED!  AUDIO  EQUIPMENT.  Tube, 
SoJid  State.  Mcintosh,  Marantz.  Tannoy. 
EV-Patricians.  Western  Electric, 
Nakamtchi  preferred,  John,  (410)465' 

BNB26d 


KPC-3  WINDOWS  TERMINAL  PRO- 
GRAM User  friendly  Split  Screen,  400 
line  Scrollback  Buffer.  Save  &  Send 
files  easily.  3D  Command  Butlons, 
$29.95  or  SASE  for  FREE  details. 
COMTREK  RO,  Box  4101 ,  Concord  NH 
03302-410K  BNB271 

QSL  SAMPLES-  50  cents,  SAM- 
CARDS.  46  Monte  CarJo  Dr..  Pittsburgh 
PA  15239.  BNB275 

DWYER  WIND  SPEED  INDICATOR 
only  S55.00  plus  S4,00  S/H,  For  home 
or  office.  Accurate,  low-cost,  practical. 
Roof  mounted  pickup.  Send  check  or 
M.O.  to:  RAD-MON  COMPANY,  Dept 
A,  Box  751.  Marathon  NY  13803-0751, 
(NY  Resk!ents  add  Sales  Tax)  eN82e5 

73  Amateur 


ATTENTION  HAMS?  Subscribe  to  6-50 
Worldwide  for  Six  Meter  Enthusiasts. 
OX  Digest  tor  DX  Chasers,  or  The 
NovjCB/Tech  Report  Call  (817)694- 
4047  or  FAX  (81 7)694-2522,      BNB292 

COMMODORE  64  REPAIR.  Fast  lum 
around  SOUTHERN  TECHNOLOGIES 
AMATEUR  RADIO,  10715  SW  t90tfi 
Streel  #9,  Miami  FL  33157.  (305)238- 
3327.  BNB295 

KIT  BUiLDEBS— NEW.  SYNTHE- 
SIZED qrp  Transmitter/Transceiver,  ttie 
ARK4.  Full  Transceiver  K^t  w/cas©  only 
$199,95.  One  board,  no  wiring,  top 
quality  compor>ents  &  PCS.  GUARAN- 
TEED TO  WORK.  For  info  send  SASE; 
Calt/Write  to  order:  S  &  S  ENGINEER- 
ING. 14102  Brown  Road,  Smithsburg 
MD  21783:  (3O1)41&066l.        BNB304 

WANTED:  Electron  Tutjes.  ICS.  Semi- 
conductors. ASTRAL,  RO.  Box  707ST, 
Unden  NJ  07036.  Call  (800)666-8467, 

BNB307 

KENWOOD  AUTHOHIIED  REPAIR. 
Also  ICOM.  Yaesu.  GROTON  ELEC- 
TRONICS, Box  379,  Groton  MA  0t450. 
(508)448-33^.  BNB310 

UNIQUE  INDOOR/OUTDOOR  ANTEN- 
NA gives  30  dB  gain  on  1 60m- 10m. 
Plans:  S6,95,  BOB  CHRISTIE  AAZKE. 
215-28  Spencer  Ave,,  Queens  Village 
NY  11427.  BIMB319 

GMRS:  ALTERNATIVE  TO  CB  AND 
HAM  RADIO.  Great  for  traveUng.  camp- 
ing or  other  family  use^  2ed.  Send 
$3.00  to:  Neiferd,  KG8EP,  2695 
Haystack  Dr..  Colorado  Springs  CO 
80922,  BfstB326 

PROGRAMMABLE      COUNTER— 

Works  with  ANY  VFO  Rig!  Get  a  digital 
display  for  your  rig,  100  Hz  resolution, 
You  can  read  the  tuned  frequency  di- 
rectly, no  need  to  calculate  offsets. 
Counts  10  40  Mhz.  up  OR  down. 
Counter  Kit.  $69.95;  Kit  w/case.  $99.95; 
Assembled  w/case.  $139.95.  GUARAN- 
TEED TO  WORK.  For  info  send  SASE: 
Gafl/wrlte  to  order:  S  &  S  ENGINEER- 
ING, 14102  Brown  Road,  Smithsburg 
MD  21783;  (301)416-0661.        BNB334 

Continued  on  page  81 
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NuQiber  27  on  your  Feetttncfc  card 


New  products 

Compiled  by  Charles  Warrington  WAIRZW 


MFJ  ENTERPRISES 

Here  comes  an  excellent  opportuni- 
ty for  you  io  team  or  to  perfect  your 
Morse  code  skills!  The  MFJ-411  Per- 
sonal Morse  Code  Tutor  will  take  you 
from  zefo  lo  expert  speed,  from  begin- 
ner to  Exira  Class,  utilizing  a  custom 
code  practice  technique. 

The  Random  QSO  Mode  allows 
ytKJ  lo  slari  by  pracltcing  plain  English 
QSOs  to  get  you  ready  for  the  FCC 
exams;  the  Word  Recognition  Mode 
allows  you  practice  copying  entire 
words — just  like  the  pros  on  40  me- 
te rsj 

You  can  lake  the  411  anywhere — it 
measures  only  3"  x  1-1/3'  x  5-1/2", 
The  Tutor  runs  off  a  9V  battery  or  from 


the  optionai 
MFJ-1312B 
110V  adapter. 
You  can  use  it 
with  the  puilt- 
in  speaker 
or  with  ear- 
phortes. 

The  MFJ- 
411  Personal 
Morse  Code 
Tutor  is  priced 
at  $79.95.  For 
more  information  or  eo  order  contact 
your  favorite  dealer  or  MFJ  Enterpris- 
es, toe.  P.O.  Box  494.  Mississippi 
State,  MS  39762:  (601)  323-6551,  or 
(800)  647' WOO.  Or  circle  Reader  Ser- 
vice No,  201, 


UGKTNING  BOLT  ANTENNAS 

Lightning  Bolt  Antennas  has  added 
two  new  lO-element  quad  antennas  to 
their  product  line.  The  2  meter  quad 


has  a  measured  gain  of  14  dBd  It  is 
equipped  with  a  i2-fool  filament- 
woufKl  Fiberglas  boom  and  solid  3^6* 
Fiberglas  spreader  arm  rods.  These 
spreaders  are  slotted  on  the  ends  so 
the  wire  elements  pop  on  with  ten- 
stor> — ii^ey  hold  tighl.  A  220  MHz  ver- 
sion is  also  available. 

These  antennas  come  complete 
with  stainless  steel  hafdwane  and  an 
aluminum  boom-to-masl  bracket.  They 
are  priced  at  $99.95  for  either  modef. 
For  more  Information  or  to  order  con- 
tact Ughinir^  BoH  Ant&nnas.  Rd  2,  Ht 
fA  VoianL  PA  16156;  (412)  530-7396. 
Or  circle  Reader  Service  No,  204» 


HAMTRONICS 

It  you  are  looking  tor  an  Inexpen- 
sive,  but  very  effective  wideband  FM 
receiver  for  137  MHz  weather  fax  re- 
ception, the  r>ew  R13&  Receiver  Uom 
Hamtronics  may  be  the  answer  Be- 
cause a  wide  IF  bandwidth  is  required 
in  this  type  of  receiver  for  good  quality 
reception,  many  conventional  receivers 
and  scanners  are  unsuitable  without 
modili  cation. 

The  R138  Receiver  is  crystal  con- 
trolled; it  has  four  channel  oscfllaiors, 
which  allow  you  to  select  a  parlicuiar 
satellite  by  simply  grounding  the  ap- 
pro pr  fate  control  line  by  an  external 
switch.  Crystals  are  available  for  all  the 
popular  satellites  and  simply  plug  Into 
sockets.  The  receiver  also  has  very 


good  sensitivity,  typically  0.2  pV. 

The  kit  price  fs  $99.  or  wired  and 
tested  for  $169.  For  more  infomnation, 
cataJogs.  or  to  order  contact  Hamtron- 
ics, tnc,  65'D  Moui  Rd..  HUton.  NY 
1 4463-9533 :  (715)  392-9430,  FAX 
(716)  392-9420.  Or  circle  Reader  Ser- 
vice No,  2oe. 


JAN  CRYSTALS 


JAN  Crystals  is  now  offering  a  line 
of  Temperature  Controlled  Crystal  Os- 
cillators (TCXOs),  JAN'S  TCXOs  main- 
tain a  very  stable  frequency  as  ambi- 
ent temperature  changes,  making 
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them  ideal  for  use  in  FM  modulators, 
pulse  code  modulators,  video  cameras, 
measurement  systems,  portable  ra- 
dkjss.  and  a  host  of  other  projects. 

The  oscillators  operate  in  a  frequen- 
cy range  of  10  to  20  MHz  and  provide 
frequency  stability  of  +  2.5  ppm  over  a 
temperature  range  from  -30= C  to  75*C. 
Complete  specifications  and  further  in- 
formation is  available  by  contacting 
JAN  Cryslais.  RO.  Box  60017^  Fort 
Meyers.  PL  33906-6017;  (800) 
JAN-XTAL.  Or  circle  Reader  Service 
Canj  No,  207. 
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ADVANCED  ELECTRONtC 
APPUCATIONS 

The  new  AEA  DM-1  Deviation  Me- 
ter is  designed  for  measuring  the  devi- 
ation of  FM  transmitters  operating  In 
the  144,  220.  or  440  MMz  amateur 
bands,  "The  pec^le  using  9600  baud 
TNCs  will  benefit  most  from  the  DtVI-l ," 
explained  AEA's  Kevin  Cox,  "because 
correct Ey  setting  deviation  for  §600 
baud  packet  operation  is  nearly  impos- 
sible to  do  by  ear"  The  DM-1  allows 


you  10  easily  set  deviation, 
eliminating  excessive  retries, 
increasing  data  throughput, 
and  increasing  channel  etti- 
ciency 

The  DM*1  has  crystal  con- 
trolled tuning,  providing  tor 
siabie  measuremeni  without  the  need 
for  manual  tuning.  It  comes  with  a  10 
segment  LEO  bar  display,  and  has  an 
external  output  for  digital  or  analog 
meters. 

The  AEA  DM-1  Deviation  Meter  is 
priced  at  S169.  For  TTMsre  information 
or  to  order  visit  yoyr  lavorlte  dealer  or 
contact  Advanced  Elect fonic  Applica- 
tions, inc.,  P.O.  Box  02160,  Lyn- 
nwood.  WA  98036:  (206)  774-5554, 
FAX  (206)  776^2340.  Or  circle  Reader 
Service  No,  £02. 
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I.e.  ENGINEERING 

The  DIGI-FIELD  Digital  Field 
Strength  Meter  from  t.C.  Engineering 
has  a  frequency  response  of  DC  to  12 


GHz.  making  it  useful  for  preliminary 
susceptibility  compliance  measure- 
ments. Model  A  has  a  sensitivity  of  150 
nanowatts  at  100  MHz  and  Model  B 
has  a  sensitivity  of  a  nanowatts.  The 
new  Model  C  combines  the  sensitivity 
of  Models  A  and  6. 

The  DIGI-FIELD  3-1/2  digit  display 
is  an  easy- to- read  feature  of  this  com- 
pact, lightweight.  9V  battery-powered 
unit,  It  can  be  used  with  an  external 
antenna  or  with  its  own  movable  tele* 
scoping  antenna.  A  low  battery  Indica- 
tor and  detector  output  jack  are  stan- 
dard. Typical  calibration  curves  in  dBm 
and  volts/ power  conversion  charts  are 
available. 

The  DIGI-FIELD  Model  C  is  priced 
at  $139.95,  For  riKwe  information  or  to 
order  contact  t.C.  Engineering,  16350 
Ventura  &ivd.,  Suite  125,  Bncino,  CA 
91436;  (818)  345-1692,  FAX  (813) 

345-0517.  Or  circle  Reader  Service 
No.  203. 


SESCOM 

Home-brewers  can  keep  the  RF 
frocn  getting  into  or  out  of  their  latest 
pn:4flct  ¥vlth  an  RF  light  hot  tin-plated 
steel  tMx  from  SESCOM  The  new  SB 
series  of  RF  Shielded  Steel  Boxes  ai- 
k3w  the  designer  lo  eliminate  the  typi* 
cai  spillover  of  unwanted  signals.  The 
boxes  come  with  individual  dividers 
and  the  lids  can  be  soldered  to  the 
case. 

Eleven  sizes  are  stocked,  ranging 
from  2.r  K  T9'  x  1.0''  to  6.4'  x  2.7" 
x  l.r  and  are  priced  from  $4.50 
to  $13,20.  For  more  information,  to 
request  a  1995  catalog,  or  to  or* 


4 
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der  contact  SESCOM.  inc.,  2100 
Ward  Drive,  Henderson,  NV  89015' 
4243:  (702)  565-3400.  FAX  (702)  565- 
4626.  Or  Circle  Header  Service 
No,  205. 


COMTREK 

ComTrek,  a  new  Windows  terminal 
program  lor  the  Kantronlcs  KPC-3,  is  a 
user-friendly  software  program  for 
packet  radio  communication.  It  fea- 
tures split  screen,  400  line  scn^ll  back 
buffer,  user  programmable  auto  con- 
nect and  macro  screens.  saveHo-file 
and  pnnt  screens,  on-line  editor,  and 
many  other  features.  Files  can  be  up- 
loaded from  disk,  or  directly  from  the 
editor. 


The  ComTrek  program  is  full  color 
or  gray  scale  and  has  3D  command 
buttons  across  the  top  of  the  screen  for 
the  most  often  used  commands.  This 
is  the  tetest  software  program  from 
ComTrek  for  anyone  using  a  KPC-3 
who  has  an  IBM  or  compatible  comput- 
er running  Windows,  The  price  is 
$29.95.  shipping  included  (within  the 
US).  For  more  information  or  to  order 
contact  ComTreK  RO.  Box  4101,  Con- 
cord. NH  03302-4101.  Or  circle  Read- 
er  Service  No.  203, 


Barter    N  '  Buy    Conmued  from  page  79 

Ra-29S0/2970:  New  mot^iricaifon  manoal  including 
Power  increase.  Clarifier  modification.  Modulation  in- 
crease, Operating  hints,  and  more.  Paris  included, 
Only  $20.00  ppd  en  U.S.  (Missouri  resid^ts  add  $1 .15 
tax).  SCOTT,  P.O.  Sox  510408.  St,  LOuiS  MO  631 51- 
0408.  (314)846-0252.  Money  Orders  or  CO.D, 

BNB340 

HFt25lO.  RCl2f50.  CONfJEX  3300,  COBRA  148. 
GALAXY  SATURN,  plus  many  more  kits  lo  increase 
your  moduialioa  $19.95,  (800)53&Ot09.       BK8350 

tccHn  R-90Q0  Receiver,  4  monttis  ofd,  orig.  bo^^  under 
manufaclurer  warranty,  100  kHz-2  GHz.  CoIMn  B.  An- 
derson, (H)  703-524-5530;  (W)  703-697-4712.  (I  work 
2  p.m.-l  1  p.in.  M'F  ET.  BN&360 

OSL  CARDS  —  Standard  and  custom.  Your  ideas  or 
ours.  ExceUent  quality.  Foil  stamping  avasiabSe.  Many 
designs  and  type  styles.  Catalog  and  samples  St. 00 
refundable.  WILKINS,  Dept.  A,  Box  767,  Atascadero 
CA  93423.  BNB370 

CALLSIQN  WRISTWATCH  -  Free  details.  KC6UEC. 
9438  Broadway,  Tempfe  City  CA  9T780.  BNB379 

NEW  S  Watt  CW  SWER-HET  SINQLE  BAND 
TRANSCEIVER  KIT,  Available  ifi  20M,  30M.  40M, 
80M.  $69.95  plus  $3.75  S/H.  {CataEog-2  Stamps). 
DAN^S  SMALL  PAFITS  &  KnS,  1935  South  3rd  West 
#1 ,  Missou  la  MT  59S0 1 .  BNB3d5 

CWers,  USW  FLAMEPROOF  KEY,  new,  packed 
1955,  $59  (shipping  included).  Collectors,  15  pages. 
mosUy  telegraphic,  refundable  S2.00  plus  2  Stamps. 
Joseph  Jacobs,  60  Seaview  led.,  Northport  NY 
11768,  eNB393 

ITS  BACK!  The  return  of  the  HW-4  Handttook!  5^- 
ond  printing,  Modificalions  for  the  Heath  QRP  rigs. 
First  class  mail  $11.  DX  add  S4  for  air  mail  shipping, 
f^tke  Bryce.  WBSVQE,  2225  MayiLower  NW,  Massfl^ 
ton  OH  44647.  SN&404 

47  FOOT  ANTENNA  WORKS  ALL  BANDS,  Only 
$40.00  ppd  in  48  states.  Fully  assembled,  not  a  kit. 
Siipe^  rBSUlts!  Satisfactk>n  guarartteed  1(X)%.  SASE 
for  catak>g  and  mtormation  sheet.  THE  ANT  FARM, 
RO,  Box  3196.  Wescosville  PA  131 06,  BNB409 

ULTIMATE  CONSTRUCTION  directions  tor  inexpen- 
sive  project  to  determine  accurate  beam  direction  lor 
DX  from  your  QTH.  For  plans  send  SASE  and  $5.00 
to:  KAiEHG/t.  Sox  11,  Norlh  Bridgton  ME  04057- 
0011.  BN3417 

MAHLON  LOOMIS,  INVENTOR  OF  RADIO;  (patent* 
ad  1872)  by  "momas  Appleby  (Copyright  1 967).  Avail- 
able from  JOHAN  K.V,  SVANHOLM.  N3RR  SVAN- 
HOLM  RESEARCH  LABORAIORJES,  P.O.  Box  Si. 
Washington  DC  20044.  Please  send  $25.00  donation 
witfl  S5.00  for  SiK.  BNB420 

BROWNIES  QSL  CARDS  SINCE  1939.  Catalog  S 
samples  $1  {refundable  with  order).  3035  Lehigh 
Street.  Ailenlown  PA  1 8 1 03.  BNB430 

BUTTERNLfT  ANTENNAS.  NEW— ir^  box.  (2JHF6-VX, 
$125.00;  t2)HF5B.  $200.00;  (2)HF2V.  $110.00: 
(l)HfTVX,  $150.00.  (210H35-6190.  iNB435 

RADIO  DOCTOR  VIDEOS  Ibr  Repair  and  Alignment 
of  HF  Transceivers.  Reviewed  by  Gordon  West,  Jan- 
uary— 73  Magazme.  VkJeos  lor  popular  KENWOOD, 
YAESU.  and  ICOM.  ORDERS:  {800)788-1416 
MCA/ISA.  Catalog:  SASE  (2  stamps):  RADIO  DOC- 
TOR. 710  Teague  Dr..  Kennesaw  GA  30144.  BNB442 
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GSRVM'Band    QuicMs 


<t,i 


Hoe  50l»iP.  Ptv/vn.  UT  «4Mi^ 


Fan  &  Ekvi  cc  Hgtkl 

*  Flit. Safe  Mi-.; II  I li s.frat;<]aiia 

*  N'e  measLiJir.^  or  cjcdtig 

-  E^'cryibiag  inctuded 
<  Fjni!.^  iuattmu  :().  mmum 

-  PtnoWncd  Siwei  fma^ 

*  KiokpfcnrOrivsni^  Wire 

■  FuJJy  lasuJjteiJ.  wi  leakid^ 
oocorrade.  lo*'  nclic  dcitgn 
TUnt  All  iiiiids  iDCl  W.^AC 
Build  y&iit  own  fitMa  kCt>t£±L.  Order ' 
TidiSEMc  tUJ-C  S5  *3  ppd  USA 


^m 


4^ 


S39.^ 


'  Doubk  £iA  G5RN' 

»  Full  Si?r  G5RV  S35  *5 

102  ii  Hti-lODumlc 

*  Hjtf  Sii^e  G5RV  SJ5  K 

51  a  J^10{>}|Kk 

26(1  2^.10  CNpoic 

*  Marccnii  Adapff  r  JriE  Si]  .'^5 

-:^(MrDKfaa'250#liac        Sll.93 


l'«0l-JTi.S425 


CIRCLE  349  ON  READER  SERVICE  CARD 


THfS  MONTH  S  GOODIE  FROM  THE  CANOy  STORE 
YAESU  FT-90Q^AT 


RDC 


■:7    SOIS^DD 

SMMw  S^v.ng'i  on  ACA.  leam,  Attttvi.  Kknwoocf, 
Ciuvlicrsrt,  AJIfKA,  Etc,  Afl  LT.O. 

Yamu  FT-41&25S  S255.00 

OwSOSftHan  Htma  in  Stcdi^  atf^^icBs.  Cash  FOB  Presux> 

CiH  w  lAA'ae.  To  save  ime  and  morwy,  hav«  itv  modii  nunbv  roady 

Call  Today  (208)  852^830 

ROSS  DISTRIBUTING  COUPAMY 

lis.  St«i€  Str««t,  P^Mton,  let  93^3 

■n.  ^-6  -  9^2  tiondaya.  CtoMd  Sat.  &  Sotl 


OFICLE  254  ON  READ&fl  SERVICE  CARD 


Sell  your  product  in  73  Amateur  Radio  Today! 

Call  Dan  Harper  today.,. 

1  -800-274-7373 


leather  Satellite  Imagery 


PCMCIA  Convertible  Cupture  BoansI 

low  pov^r  -  FChAQA  type  H 
IJlJ  J^e  on  your  Laptop  Bf\d  Desktop 

HF  fvi^rfn^,  NOAA  poiar  &stellite3,  O0E3  S£tteiUt&& 
Ferfect  for  ka^t,  ^^ehich,  pisnc,  or  heme 

Fill  FuncNon  Softwam 

-.-^  D03  and  V\ftrk;iow3 

(J^  5e^  3urf^ce  ti^mperatiitv& 
Cva&tlme  ar^d  isUlon  qhd^ 
O0E3  animation 
Decoder  WEFAX  headers 


Ih^    Bast    in    PC 

based 

Wtea1h©f    SoisWts 

Jmagery 


0F3  Wbathtfrf A);  PhorM/Fiax:  [3131  %M-MM 


Sell  your  product  In 
73  Amateur  Radio  Today 

Call  Dan  Harper  today. . . 
1  -800-274-7373 


>».' 


\^ 


Dual 
Amateur  Bi 


■  Cows  2  M«rtfs  and  70  CftniifTiilftfa 

•  e  dS  Gtfn  on  144'f4a  MHz 

•  Q  da  Gilrv  on  440450  MHt 

•  F^twrglui  Radiator 
«  Siami««9  SlB«4  Radlala 

•  Dl9  C«9l  Aluminum  Mourtts 

•  Haavy  Duty  Con  il  ruction 

•  200  WM  Powwr  Rm\xr\q 

•  B^  ^*  Ov«fall  Height 


'If  «  HM  iX  HiwApMi  A«  J%  biH  Tm  PiMA  *•  *irvwM  m-C  O  d. 


$68 . 50 


ASA 

PO  Box  3461 

Myrlle  Beach,  SC  29578 

1  -800-722*2661 


Why  buy  a  TNC? 

PC  HF  FAX + PC  SE  $179.00 


SPECIAL  COMBINATION  OFFER 


CIRCLE  IB  ON  READER  SERVICE  CARD 


For  a  limiea  t^me.  it  you  o^der  PC  HF  FAX  S99  (see  our 
oBw^  3d  n  this  issue),  you  can  add  our  new  and  Rmprtrved 
PC  SWL  3  0  for  S60  00  inslftad  orf  Out  regular  low  price  of 

S^OD 

PC  SWL  contains  the  hardware,  software  instructrans 

and  frequency  lists  needed  lo  allow  you  lo  necetve  a  vast 
variety  of  digits'  broadcasts  iransmiTted  over  sftortwawe 
radc  AJi  you  need  ^s  a-^y  I8M  PC  Of  co^ripahbte  computer 
arxl  an  SSB  sJxxtwave  rec&ver.  The  proOuct  consssis  Of 
O'etnoduiator 

DIgbtal  Signal  Processing  Software 
2<I0  PaQe  Tutorial  Reference  Manual 
World  wide  Dtilrty  Frequency  List 
Tytoriat  Audio  Cas£ene  with  Sampled 
PC  SWL  automatca^ry  decodes  Morse  code    RTTY. 
AMTOH.  SFTOR.  NAVTEX  and  ASCH 

PC  SWL  lets   you  tune  in  on  wortd  press  services 
me  I eoro logical  broadcasts,  nam  radio  operators,  coastal 
shore  siatrons  aviat:ion  teteic  and  nych  mpue  digiiai  acuon 
on  the  s'^O'twave  bands  Why  pay  for  anottier  expensive 
box  vwTien  a  simpte  ^nteftaoe  aa^d  yotK  PC  can  do  me  jOb"' 
ADVANCED  FEATURES: 
Tunirig  OsoHoscope 
Digital  Wave^otm  Presentaiions 
Auto  Calibration  and  Code  RecognttJon 
OoimiuOusiy  Tunablfi  F^er  Frequencies 

AdjiiBtabfe  CW  FsHer  Sensrtwty 

Unattended  Capture  and  Pnnttng 

Integrated  Te^i  Editor 

Integrated  Log  and  Database 

Shefl  to  CX>S  applfcatiijns 

Sea-i-ess  Integrator  wtr  ?C  HF  Facsrrvle 
Cai*  or  write  for  our  compt«te  catalog  ol  products. 
Vlba  &  MasterCard  weicorne- 


Software  Systems  Consulting 

61 5  S,  El  Camino  Real,  San  Cleinente.  CA  92S72 
TeiT(71 4)498-5784  Fax:(714)498-0568 
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PAY  TV  AND  SATELUTE  DESCRAMBLING 

^i  New  Into  VOLUME  6  All  Ne*  Mo 


>  Vahime  ^  -^  Dur  t»S  ye>t  —  d«aits  til^  tinown  l«es  tot  iri  cab>c   i*..'<:  rui  ai>d 
«a£&ili]a  systfifTif  Many  dcHt-yDur^ei.  Schbem^ies  indudtO,  oNy  SIS  95 

*PayTVVD<ufr*il^(Mdiffa#»fll)  »Hadwf  VkiKi^VHS) 

*  Wffi!%ss  C^b4«  Hidai^  •  BiAl  S&r^e  Spimm  \  indutMi  D3S} 

*  Convieie  Wcr«ff  (VO^ )    >  Ail  thesf  Ute.  St  S.95  mcH.  3/IMJ&  S/$&2.eS 
«  Monthly  rvvttievef  £2»JS^      ■  r«»  cauiog  Si  *         M«jt  nte  £U^9€ 


SCRAMBLING  NEWS 

1SS2  Hedel  Ave  **123  Buffalo,  NY  14216 

Voice/FAX^BBS  71 6- 874-2068 

COD  £afeOK*«*dS€ 


CIRCLE  36  ON  READER  SERVICE  CARD 


No-Hands! 


•^\ , » zicTT  siz"  \'jt  will  yam 


fijTCii  rjnr.i.'-.  iii  riiir^ls.  S WAT  ?cii ms<t  aflil  pan ■ 
mc Ji  .-^ .  The  ^  -its]  ti  -cJ  tjur  chci  1  Tnou.i'ilCd  JliiMUe- 
Pu-ucti  i£t  ibcv  EiERUd  Lj&ieniiP'LiliiM]  iAc^lecc  ifMl 
;j4Jk  itr^^  iQtc  11  ao^bmh.  Diiwatl  pcuwmioft  of 

Mm3c  DTpidfcd  E3(>p9A3f  CcvdiEQ  kMl  ^iiCm--jrtft'%<f 

tux  McL  Ad^wis  lojpi^  wii  lEre  HX  Ui^uc  Dc>jb.e 
rnrtdc]  boldi  ewo  Klik  qrHT  und  spire  ballen'- 
Sinelr  i3r  DmiMp  i41    Add  S3  F&H 


trv 


Order  Hotlina: 
801-373-8425 


CtftCLE  37S  ON  READER  SERVICE  CAFlO 


Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today.  .  .  1-800-274-7373 


MAGGIORE  ELECTRONIC  LAB, 

600  WESTTOWN  ROAD,  WEST  CHESTER  PA  19382 

.     Phone  (610)436-6051  Fax  (610)436-6268 


Hi  Pro 


RepBBters  -  VHP  -  UHF  -  Transmitters  -  Receivers  -  Controliers  -  Links 
Antennas  -  Duplexers  -  Remote  Base  -  2  Year  Hf  Pro  Repeater  Warranty 

PLEASE  CALL  OR  WRITE  FOR  OUR  COMPLETE  FREE  CATALOG 


CmCLE  230  ON  READER  SERVICE  CAFID 


Pocket  Morse 
Code  Trainer 

Learn  Code  Faster  &  Easier 
Better  than  code  tapes 
Take  it  anvwhere  to  practice 
Ideal  for  beginners  to  advance 


Features:  Onlv 

•  Code  rales  Trom  3  to  31  wpm  ' 

'  Piays  standard  or  Farnsworth*  $29  00 
■  Dimensions  1'  x  3.S'  k  2.4" 
'  Runs  40  hr  on  one  9v  battery 

3  Modes  of  OperatioD 

K  ConiinJous  fresh  random  code, 

(  frctcctabk  kuer  groupi,  \t  A-Z,  0-9*  ind  more) 

2,  Random  code  pracltce  lesL 

(  Check  your  accuraqf  igairtit  cite  tntwec  tey) 

3.  Interactive  training  mode 

Deluxe  Pocket 
Morse  Code  Trainer 

6  Modes  of  Operation    S49.00 

The  deluxe  unit  has  3  additiofial  modes 
C  Continious  newij  genera  fed  QSO, 
(  New  QSO  tre  generated  everyttmt) 
5^  Pfftctiee  code  exams  Just  like  the  real 

code  tesL  (mcL  loiwer  key  to  check  tceum^) 
6,  ConfinLoits  random  words 
Computer  Aided  Technology    VlsaAMC,  Add  %$  SAH 
lOm  Monro*  Dr.,  Dallw.  Tk  7522*  PH  I14-J5<M)89» 


BiaaffliB  f^^ 


WBBELK/m 


VIDEO  LD.  BOARD 


•Custom  Graphics  with  your  Call  Sign 

•4  Screens  (2  Hi- res/2  color  bar) 

'12  VDC  Operation 

•Instant  Video  ID 

•Video  Relay  for  switching  in  Live 
Camera  Video 

•Built-in  Automatic  Sequencer-Timer 
(steps  through  all  four  screens) 

VDG-1  with  pre-programmed  calls: 

$99 

C&B  or  write  for  catalog  of  a  vai fable  graphics 

ELKTRONICS 

1 2536  T.R.  77  •  Rndlay,  OH  45840 
(419)422-8206 

EUCntOMCS 


WBi^SK 


UlLVB-WSaiLt 


12536  TH.  77 
FjndUu.  OH  ^5S1Q 

S  KA9CV 
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emeu  s  ON  fiEADER  smvicE  caho 


FREE,.  Ham  Radio  Gospel  Tracts:  DX  Contact  and 
Christian  Helps.  SASE:  NlGOR  RAR-OFC.  RO.  Sox 
8,  Harmony  ME  04942.  BNB443 

SKED- ALARM  A  Windows  based  alarm  to  \j2dk  your 
radks  schedules.  Keeps  up  to  S  skeds  with  duaHilgital 
qlocfes  In  UTC/local  time/date.  Records  Tlme/Date/Fr^- 
quency.  Send  $22,50  check  or  M.O.  to:  SOFT- 
SPAftKS  SOFTWARE,  2601  Ca/twrighl  Rd..  Suite  D- 
306,  Missouri  City  TX  77459.  {IndiKfe  Name  and  Call. 
Texas  residents  include  state  lax.)  BNB446 

ICOM  IC-736  RAFFLE;  One  hundred  tickets  ONLY  at 
$30.00  a  piece,  Dfawfng  to  be  hetd  at  l  p.m,  on  De- 
cemtjer  23  at  the  RC  of  JHS  22  in  NYC.  Tickets/Ques- 
tions *  WB2JKJ.  RC  of  JHS  22,  RO.  Box  1052,  New 
\Ork  NY  100^  Phone  (516)67+4072.  Fax  (516)674- 
9600.  This  win  go  fast,  ACT  TODAY.  BNB455 

COMPUTER  PRINTER  RIBBOWS  BY  MAIL  Hfgh 
quality,  low  cosL  Black  or  color.  Tell  us  your  needs. 
Free  quote.  HARCLY,  RO.  Box  630.  Coqullle,  OR 
97423.  8148457 

COLLINS  RX  75S3C,  Wing,  Sertaf  10494,  Needs 
some  work.  Excel  physical  condx,  $200;  TX32S3, 
Wing,  Serial  12704.  Needs  some  work.  New  finals. 
Excel  physical  condx,  S250:  PWR  SPLY  516F-2. 
Wtng,  Seria[  15842.  $75  (with  32S3.  $50);  STN 
CTRL  3128-4.  Wirg.  Serial  54818.  Excef  condx. 
$100;  KTAL  PAK  t^B  missing)  S75.  Entire  package 
tor  $600.  U  pay  Shping.  ERIK  SHAF^R  tSOl)  771- 
5613.  BNB470 

DACRON  ROPE.  WHY  RISK  FAILURES  with  aerial 
supports?  Strong;  higfi  UV  resJstant,  non-slretch 
Military  Type  black  DOUBLE  (unlike  our  competitors' 
single)  braided  Dacron.  3/32":  S.06/tt..  3/16"  (770  lb. 
test):  S.lim.,  5/16*:  $.16/(t.  DAVIS  RF  CO,  24 
HOUR  ORDERS:  {800)323-4773.  BNB557 

HF  TRANSCEIVER,  10-761.  mint,  in  Box.  only  used 
10  hours,  manuals  included,  $3,700.00.  Mike, 
{406)227-7460  after  6  p.m.  BNB590 

WANTED:  Western  Eleclr!c  tubes  and  other  tube 
audio  equipment  (800)251  -5454.  BNS6 1 5 

MODIFfCATfON  REPORTS  HR2510.  RC!  2950, 
Ranger  3300/3500 — Iraquency.  RF  power  modula- 
tion, RIT,  etc.,  $10  ea.  or  $25  brail  three.  Four-hour 
video  on  VCR.  Repair  $19.95.  Send  to  JACK  FISH- 
ER. POe  612,  Oceano  CA  93445.  BNB620 

DUPLEXER  TUNING  GUIDE.  A  complete  booklet 
Showing  slep-by-step  inslructfons  on  tuning  all  types 
of  duplexers.  Included  is  theory  of  operation,  de- 
tailed diagrams  and  much  more.  Send  $9.95  plus 
S2.50  s&h  to  RGM  PUBLICATIONS,  533  Main 
Street,  Hiilsboro  NM  88042.  Fof  fester  service  using 
a  major  credit  card  cati  (505)895-5333  and  Order  to- 
day. 30  day  money  back  guarantee.  BNB635 

SATELLTTE  EQUIPMENT  Best  SSS  USA.  (^)0^1- 
6534.  BNB640 

VHF-UHF-SHF  Large  SASE.  VHFer»  PO.  Box  685, 
Holbrook  AZ  86025.  BNB660 

QSLS— ELEGANT,  AFFORDABLE.  Samples  $1 
(refundable  with  order).  AACO.  Dept.  8411,  1639 
Fordham  Way.  Mountain  View  C A  94040.     BNB670 

FOR  SALE  loom  JC*2SAT  IC-W2A.  PK-8S  Laptop 
computer,  personal  autopatch,  Epson  Printer.  An- 
thony  Nola,  (201)284-1105.  BNB675 

HAM  RADIO  REPAIR-  All  makes  and  models.  Fast, 
Professional  Service.  AFFORDABLE  ELECTRON- 
IC REPAIR,  7110  E.  Thomas  Rd..  Scottsdale  A2 
85251=  (602)945-3908,  BNB700 


82  73  Amateur  Radio  Today  November,  1994 


ROSS'  $$$$  NEW  NOVEMBER  (ONLY)  SPE- 
CJALS,  SAVE  TIME  AND  MONEY  HAVE  MODEL 
NUMBER  AND  MANUFACTURER  READY  WHEN 
YOU  CALL  OR  WRITE.  KENWOOD  PB-10,  $40.00; 
PB-12,  $50.00:  TS-50S.  call;  AEA.  call:  ALINCO, 
call:  YAESU  FT-900AT  $1332.00;  FT-416/2SB, 
S255,00:  SC-t  S  139.99:  ICOM  W-21A.  $313.50: 
47A.  $390.00:  707,  $700.00;  MFJ  104,  $11,90;  249, 
$165,00:  81 5B,  $50.00;  949EY,  $120.00;  AMER- 
ITRON  ALS-6O0.  $1080.00;  Bencher,  call:  BUT- 
TERNUT, calt:  CUSHCRAFT  13B2.  S94.00; 
4ai8XL.  $155.90;  A-3WS,  $250,00;  A-1483S. 
$31.50;  TELEX  HY-GAIN.  call;  RF  CONCEPTS, 
call;  MIRAGE,  caSI;  LARSEN.  cari;  500  fl.  RG-213. 
SI 50.00.  LIMITED  TIME  OFFERS.  LOOKING  FOR 
SOMETHING  NOT  LISTED  OR  HARD  TO  FIND? 
CALL  OR  WRITE.  OVER  90QO  ham-relaled  items  In 
stock  for  immediate  stiipmenL  Mention  ad.  Prices 
cash.  FO.B.  Pfeston.  HOURS  TUESDAY- FRIDAY 
9:00  TO  6:00,  9:00-2:00  RM.  MONDAYS.  CLOSED 
SATURDAY  &  SUNDAY.  ROSS  DISTRIBUTING 
COMPANY,  78  SOUTH  STATE.  PRESTON  ID 
83263.  (208)852-0830.  BNB707 

ELECTRON  TUBES:  All  types  and  sizes.  Transmit* 
ting,  r&cetving,  microwave  .  .  .  Large  inveniory  = 
same  day  shipping.  DAILY  ELECTRONICS,  10914 
NE  39lh  ST  Suite  B-6,  Vancouver,  WA  98682, 
(800)346-6667  or  (206)896-8856,  BNB719 

MrNIATURE  POUCE  RADAR  TRANSMITTER  One 
mile  range.  S41  assembled,  S31.00  kit,  9035  CoEd- 
water  Rd;  Bldg.  lOOA,  Fort  Wayne  IN  46825. 

BNB725 

HAJ^  RADIO  REPAIR— Prompt  service,  ROBERT 
HALL  ELECTRONICS,  1660  McKee  Rd.,  Suite  A, 
San  Jose  CA  951 16.  (408)729-8200.  BNB751 

SET  YOUR  TCC  COMMERCIAL  GENERAL  RA- 
DIOTELEPHONE LICENSE",  Electronics  Home 
Study.  Fast  inexpensfvei  Tree'  details.  COMMAND 
PBODUCnONS,  D-174.  Box  2324.  San  Frangrsco 
GA  94126-2824.  SNB761 

WANTED:  HAM  EQUIPMENT  AND  OTHER  PROP- 
ERTY* The  Radio  Club  of  Jyniof  High  School  22 
NYC,  Inc.  is  not  only  Ihe  Big  Apple's  largest  Ham 
dub  bu!  also  the  nation^s  only  lulMlme,  non-profit 
organization,  working  to  gel  Hm\  Radio  into  schools 
around  Ifte  country  as  a  theme  for  teaching  using 
our  EDUCOM-Educalion  Thru  Communication- 
program.  Send  your  radio  to  school  Your  donated 
amateur  or  related  property,  wtilch  will  be  pitted  up 
or  shipping  arranged,  means  a  tax  deduction  to  the 
full  extent  ot  the  law  for  you  as  vwe  are  an  IRS  501 
(c)  (3)  charity  In  our  fourteenth  year  of  service.  Your 
help  will  also  mean  a  whole  new  wortd  o1  educa- 
tional opportunity  for  children  around  the  country. 
Radios  you  can  write  off,  kids  you  can  t.  Enjoy  the 
coming  holiday  season  by  helping  someone  else 
and  yourself.  Please,  write-phone-or  FAX  the 
WB2JKJ  "22  Crew"  today:  The  RC  of  JHS  22.  RO. 
Sox  1052.  New  York  NY  10002.  Telephone  (516) 
674-4072  or  FAX  (516}  674-9600.  Young  people, 
nationwkje,  can  get  high  on  Ham  Radio  with  your 
help.  Meet  us  on  the  WB2JKJ  CLASSROOM  NET: 
7.238  MHz.  1200-1330  UTC  and  21.395  MHz. 
1400-2000  daily  also  at  the  ARRL  CT  State  Con- 
vention Oct.  9.  BNB762 

PACKET  RADIO  Join  TAPR.  connect  with  th« 
largest  packel^dtgitaf  group  in  the  US.  Creators  of 
the  TNC'2  standard.  Benefits:  newsletter,  software, 
discount  on  kits/pLibhcations.  Sl5/year  US.  $1S 
Can/Mex,  $25  elsewhere  Visa/MC.  When  joining, 
mention  73.  receive  TAPR's  Packet  Radio  Info  book- 
let ($7  wafue)  FREE!  {817)383-0000,  Mail:69e7-309 
E.  Tanque  Verde  Rd.  ft337,  Tucson  AZ  S5749-9399. 

BNB765 


pwid  in  f\*  «par9nHn  doui  w  pa!io  fiaormsuf.  AH^fti:  Pico-J  to  wtn^ow 
ij^asi  Of  Curtain  rod.  He  rg*di  no  Fodlnls  1or  btoodbantf  knr- 
«rKQ4l  omni  haltwavip  Qam- 

Pteo^  9ifiM«  m*4r  ^  1104  vlh  TTiHMMi  «OVM  iHdln*  *^  void 
P^BNC.  Tininl  •dga-b^^pa  SIWi  imlH  I^K  IttTHHiifisrtHl^i  EM 


Antennas  West 
801-373-a425 


m 


UHF  REPEATER 


Make  high  quality  UHF  repeaters  from 
GE  Master  II  mobiles! 


40WaitME>bd6'Radja 

'  Duplexng  and  tuning  rifomsalion 

Irtlonnatlon  wifiout  radio 


5199 
S12 
S40 


CinCLE  as  ON  HEAOER  SeiVlCE  CArtD 


Versatel  Communications 

Orders  1 -600^55-5548  Fof  info  307  366-1700 

P,0.  Box  401 2  *  Casper.  Wyoming  82604 


CIRCLE  259  ON  READER  SERVICE  CARD 


miii.  AMIGA  AND  COMMODORE  SUPPORT  SERVICES  (= 


Now  utilize  the  same  repwr  fBciiities 
used  by  aeafers  and  other 
Commodore  service  centers.  Take 
advantage  of  direct  fow  pricing,  fast 
turn-around  (24^6  hours),  extended 
warranties,  service  contracts,  tow* 
cost  system  upgrades  (such  as  1 
MB  Agnus} t  Toaster  problems  and 
most  important  —PROFESSIONAL 
SERViCB. 

CALL  FOR  AEfURN  AUTHOmZATlON  mJMBER 


*  AMIGA  &  COMMODORE  CHIPS 


***4 


65t0  CPU..,.-. S9.95 

6526  CIA ....S9.9S 

8520ACIA .,., S7,95 

6520  PLCC  (A4000) ,  ..St4,95 

e36EflB364 ..„. ^1135 

57l9Gary. _ S11.9S 


906n4/PI_A... „ S9.9S 

8373  Super  Denise....S24.95 

1 .3  ROM S16,95 

2.04  ROM S24.95 

2.05  ROM ......S24,95 


8372/6375  Agnus  with  cfiagnostic  disk .., ....S29,K 

3.1  Operating  System  Kit ....CALL 

Plus  all  ComriKxiore  and  Am^ga  POWER  SUPPLiHS CALL 


GLOBAL  UPGRADES,  INC. 

121  W.  Kyacic  Rd..  Suite  E.  Nanuel.  NY  10954 
914-624-3 200  •  FAX:  914-624-3239 

1-800-426-8693 


COST  OF  SERVICES* 


H0URSS-5E.T.  MON>FRI. 


AMIGA 
FLAT  RATE  LABOR 


A500 


S55IA3000      S12QC64 


A2000      S85  A4D00      SI 50 


■PLUS  UPS  SHFP PING 


COMMODORE 
FLAT  RATE  LABOR 


S25 


C128 


1541 


B3Q 


S45  1571 


S35 


COTV 


S60 


CALL  FOR  PftFQNG  ON  T^K^NIFOR  F^PMRt  OTHEfl  ITEMS  WE  SEFtVICE 


CIRCLE  338  ON  READERS  SERVICE  CARD 


Subscribe  to 

73  Amateur  Radio  Today 

Call  800-289^0388 


CABLE  X-PERTS,  INC, 


COAX  lOOFTAJP 

FtEXmiE  Ml  i  UV  RES  DIRECT  BUfVAL  JACKET" ,    W^FT 

f?13  EQUAL  U*  RESISTANT  JACKET ,^ AJ/Ft 

tiat^iAl  UtL-SPEC  DIT^ECT  euniAL  JACKET J4fT 

RG  BAl  FOAM  S5*^  BRO  Utf  RESISTAffT  JACKFT_    JZffT 
FG  MINI  ax  BLH.  CLR  or  SILVER  Ml  (UV  RESJ 16/FT 


RG  SfliU  SOLID  CEIfTEH  CONDUCTOR.. 
RC  5«A.1J  STRflMOED  C£KTER  CONDUCTOR 

rm  14E/U  DBL  SrLVER  BHO  TEFLC5N   ,,. 

RiG  114/U  OBL  SILVER  BftD  IE  A  JACUtT 


RG  ll/y  FOAM  PE  SOLJO  CEHrER  *S-.  BRO . 

4S0  OHM  LADDER  LINE  tSGA  SOLID  CW  COKD 

72  OHM  HEAVV  DUT^  TWIN  LEAD  13GASTRD._... 
300  OHM  HEAVY  DUTY  TWIN  LEAD  t»GA  STflD_ 

Lmfi  600LOW  LOSS  TUKEl^*  HARDUME}.^ 

LBH  400  LOW  LOSS  (SflULAR  TO  9W.) 

kim  2*^  LOW  toss  \mm  a  siz^ 

ROTOR  CABLE 
STANDARD  DUTY  (5  COMO)  2/1  a  ^21  UV  RES. 
HEAVY  DUTY  {6  CON  D  (  2/1  e  6/2&  U V  RES  JK  T . 

I^GA  AC  GRAY  PVC  JACKET ^^ 

liGA  7fC  GRAY  PVC  JACKET ^ 


^   Pl  IPI  ihi  III 


leCA  ZC  FOIL  SHIELD  Wfl>W  CRAY  JICT, 
a4GA  Srt;  FOIL  SHEELD  W/OW  GRAY  JKT, 

ANTENNA  WIRE 
140A  1M  Sm  SUPER  FLEX  UmNSLTLATED  „_ 
14GA  7^2  HARD  DRAWN  6C  UNiN^ULATEO.^ 
H6A  SOLID -COPPER WELD"  UWNSULATED™ 
IfGA  SOLiD  B.C.  UNtKSULATED 


12GA  IS^S  B.C.  UNINSULATED..- ^ -— 

D  AC  RON  ROPE  OBL  BRD  3/16'  770*  TEST.^^ 

BALUMS 
WZAU  1^1  Oft  *.l  1.B-W  MKi  TRAKSFORUER  TYPE.— 
WaiKJ  1:T  1  J-aOMHz  CUAHT  type  OIPOLE  OR  BEAU. 
OR«*l«AL  GWV  Kn..^ 


IS/FT 
MfFX 

IJWFT 

jl2rfT 

^2JFT 
.IS/FT 
147JFr 
ESJn 
JSTUFT 

50IFT 
4Sfl=T 
ASffT 

78ffT 

,14/Fr 

,ee/FT 
JDMT 
JPJFT 

*12/FT 


■ f^mw^t^mi 


500FT 
.43^ 

.15/FT 
1J4UFT 

JKfFt 

MiFt 

,13ffn^ 

.ioflnr 

.3S/FT 

.le^FT 

.33/FT 
.13/FT 
.UffT 
.14JPT 

.12/Fr 
.07/FT 
D&FT 
.0*ffT 
.llflT 
.10/PT 

PRICE 

S1.MJEA 
S^.OO'EA 
SiS-OQEA 
S11.M/EA 
S2:0.9$/EA 


i:K?FT$34.« 
100FT  S2&.Q0 
HXHT  S75,q* 
lOOFT  540,00 

^SPKS  SSSOQ 
2SPK5  S75^.0O 


4  AMP  POWER  SUPPLY  Wfl.tGKTEfl  PORT. 

WIRE 

10CA  2/C  BE^'BLK  - 2SFT  SIILDO    »FT  £20,00 

laCiAifCREa'BLK...^^^.^-  SFTS7.S0  SoFTSli.OO 
r  TINNED  COPPER  BRAI0^  lOFTSlO.OO  75FTSZO0O 
1/1- TINNED  COPPER  BRD,.,  KFTSU.OO    SOFT  524.00 

CONNECTORS 
PL2»SiLVlBfra=L0WGOL0TIP.«*^  lOPKSSIlOO 

N  covpceronstLvewoLOTv..  iqpks^^^so 

MOf^E  rTEMS  STOCKED- 
QABLE  J  WfRE  CUT  TO  YOUF  BPECffTC  LEfiG  THf 

ORDERS  ONLY:  800-828-3340 

TECH  INFO;  708-506-1886 

FAX:  70a-506'1970 

113  McHenry  Rd..  Suite  24D 

Buffalo  Gfove.  IL  60089-1797 

For  Compisie  Lit^r&ture  M^il  $ASE 


"DESIGNING  A  YAGI  HAS 
NEVER  BEEN  SO  EASY!** 

, . .  TS  Amateur  Radfo  Todmy,  AprH  *B4 


r*v- 


VI      4VJI 


la    qif    *fM.9    mgia. 


ir 


IH 


Tliis  high  speed,  easy-to-yse  yagi  softv^re  featurp^  aut)t>- 
design,  ^utD-optimiize  and  poffornianc^e  analysts  It  will 
accurately  calculate  up  to  17  elements  tD  1  Ghz  with 
boon^  and  tapered  element  con^pensations,  a  folded 
dipole  op*K3n,  and  prhfit*  alt  htes.  charts  arvd  gTaphs 
Includes  both  co^pfoce^sof  &  no  co-pfocessor  versiorts 

Wm  PC '  AT  w/atO  K  RAM,  SfGJ^  EGA.  C<v*l  Hmc  Bid  DOS  3  «r  < 
HOT!  NEW  VERSION  C  J^m  *% 

Quickyagiv'o  cJ" 

AddS3.00«4i^orfS.patarnofHJSAQfilert  •  JneL  Caisigri  «/af  ctor 
Send  SASE  Ibr  ccnflpirte  iit#0  -  US  ChBcti  or  Jriemst  i  Mwie j  aftj«f 
AruDf«cirritrm*ct(15  5%«ul«tn  *  Specify  3  5"  Of  S  25- loppy  ** 


95* 


""ifVPH 


RAJ  Enlcrprtses  (602)  A4a.9756 

450fi  N.  4aih  Or.  Pho««ii]t,  AZ  e503l 
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Walking-stick  Yagi? 

Hold  H  m  vmif  hand — ii's  a  *.i<V;inL*  Kiurk  

tiuLk:  1)1  Bruminutii  wiLh  rutiher  hjihJv  Bui  tn- 

»i(fe  ire  all  Ihic  ek^ncinisf)!  a  'I  ekmcrni  vagi  thai  i...—- 

goes  ti>petJwf  in  2  nimme*.  RcshJv  fur  thu  T- 

Runi,  Hc^y  ''i  gel  y^inr  sic^ial  'Htl  nf  a  hntt" 

irtin  ih*'  rcptMlcf  Nii  liltk;  m[t  lii^  (Jm[>  flinJ  jpi'i      ^^^ 

kviL  E^cryihtfig  lilA  ck^nin  mmJ  ligti*  '*^  icnigh- 

2*cifrs  $>»,  ?!i  cm  J49  Wti|rte  rvilv  I  Ih         . 

Add  Sfi  Shi|;)pirti|  Si  lUrvlhn^.    \nU^\L 

AntennasWest  OTder  lloiUne 

aos  5m>f;2-S  Provo  I U  84605 8Ui  J7J  S425 

CIRCLE  324  ON  READER  S£RVlCE  CARD 


QUICK,  EASY,  &  COMPACT 

Flash  cards  'NOVICE  mru  EXTRA'  iheory  Key  wQ^S 
undeHingd.  Over  4000  seis  in  use!  For  begmrter,  QMs, 

XYU  A  kids.  , t 


ttOivics. 


nija 


TtQ«aHi    »Mi 


Order  TodByf 
ffom 


GfNERAt 

AQVJWCEO     FtLW 
eXTRAt  »4.tS 

la^nwi      H.PG  P:0.  BOX  17377 
GujaiHCouHTs   HATTIESBURG,  MS  39404 


VrS  STUDY  CARDS    , 


tnMs; 


riMA.\ 


ORCLE  t04  ON  READER  SERVICE  CARD 


"^M^  ,        I      ■   *^^^tir. 


T  ELECTROMAGNETIC  FIELD  METER    T 

Reduce      exposure      to      potentially      harmful 

etectrDmagnetic  fields.  AlphaLab's  handheld  TriFletcf™ 
Meter  measures  AC  electric  fields,  AC  magnetic  fields 
and  radioymicrowave  power  density.  Find  ground  faults, 
AC  current  wires  or  measure  hig|)-field  generators  with 
the  Magnetic  setting  (.2  -  lOO  mUligauss,  60  Kz);  identify 
poorly  grounded  or  shielded  equipment,  high  VDT  or 
fluorescent  light  fields^  distinguish  hot  vs.  ground  wires 
with  Eieciric  settJrtg  (.5  -  lOO  kV/m,  60  Hz);  measure 
antenna  radiation  patterns,  leaky  microwave  ovens,  etc. 
on  Rf/microwave  setting  (50  MHz  to  3  GHz,  ,01  to  1 
iiiW/cm2), 

Electric  and  magnetic  settings  are  omnidirectional, 
Sieasuring  full  magnhude  of  fields  without  the  need  to 
reorient  the  meter.  Price  of  Si 45  Includes  detlvery  and 
one-year  warranty. 


AiphaLab,  1272  Alameda  Ave,  Salt  Lake  City,  UT  84102 
Call  (601)  532-6604  for  speedier  service  or  free 
literature  on  eleclromagnetic  radiation  health  risks. 


SELL  YOUR  PRODUCT  IN  73  MAGAZINE 

CALL  DAN  HARPER  800-274-7373 


$389® 


TRtDBNT   TR1200 

Scanning  Receiver 
SOOKHz    to     1300MHz 
with       AM/FM/WFM 

Coverage     rivaling     that     of 

fee ie vers    that    cost   twice    as 

much.    Extremely  compact  and 

versatitc.  Features      1000 

memory   channels,    10   search 

banks,    lockout    on    scan,    & 

search.       Backlighted      LCD 

d  i  spl  ay.      A  ticnu  ator,     Dc  lay. 

Hold,   Bank  lockout,  Cellular 

locked  out,  I  Year  Warranty.  &  Earphone  jack. 

Size:  5  7/8M  x  1  1/2D  x  2  1/3W.    Wt  14o:£. 

Ground  shipping:  $6.95.    2  Day  Air  Freight: 

$9.95*  Call  or  Fax  Toll  FrcCj  24  hours 


COMMUNICATIONS 

Calf 
1-800^4S'7717 

10707  E.  106th  Street  Fisheni.  IN  46038 
317^842-7115  Fax  1-800-448-1084 

CIRCLE  ie4  ON  READER  SERVICE  CARD 


EVERY  ISSUE  OF 

73  Amateur  RadioToday 
on  Microfiche! 

The  entire  run  of  73  fix)m  October, 
1960  through  last  year  is  available. 

You  can  have  access  to  the  treasures 
of  73  without  several  hundred 
pounds  of  bulky  back  issues.  Our 
24x  fichc  have  98  pages  each  and 
will  fit  in  a  card  file  on  your  desk. 

We  offer  a  battery  operated  hand 
held  viewer  for  $75,  and  a  desk 
model  for  S260*  Libraries  have 
these  readers* 

The  collection  of  over  600 
microfiche ,  is  a va  ilab  le  as  an  entire 
set,  (no  partial  sets)  for  $285  plus 
$5  shipping  (USA).  Annual 
updates  available  for  $10. 

Satisfaction  guaranteed  or  money 
back!     5UCKMASTER 
Route  4,  Box  1630 
Mineral,  Virginia  23117 

703;S94-5777'SO0:2S2-562S 

Intemet:  info@buckxom 
Fax  703:894-9141 


CIRCLE  165  ON  HEADER  SERVICE  CARD 


SERIOUS  ABOUT  SOLAR  POWER?  The  PVSP 
Startef  kit  comes  witti  a  32  watt  Solarei  VLX  panel 
and  a  ten  amp  Sunlogic  charge  controller  Spectal 
introductory  price  S275  plus  $7  shipping.  SUN- 
LIGHT ENERGY  SYSTEMS.  2225  Mayflower  NW, 
Massillon  OH  44647-  B  N  B774 

WE  REPAIR  BROKEN  RADIOS!!!  Queltty  Sales  & 
Service.  Icom.  Kenwood.  Yaesu,  Ten*Tec,  Azden* 
KDK  ^  Atras  repaired  at  reasonable  cost.  Our  fa- 
mous optimized  alignments  are  available  from  our 
sophisticated  lab,  with  15  years  ham-only  repair  ex- 
perience. Au!iiori2ed  Kenwood  warranty  service 
center  8-poie  and  I0-pole  Crystal  Filters  tor  Ken* 
wood,  Icom  &  Yaesu.  Fox -Tango  Filters  available. 
Kits  &  Upgrades,  icom  &  Kenwood  separate 
Newsletter/supplements.  Ship  equipment  with  tetter 
detailing  problems  and  preferred  method  of  pay- 
ment to:  INTERNATIONAL  RADIO  &  COMPUTER, 
INC.  3804  S.  US  #1,  Ft.  Pierce  FL  34982.  (407)489- 
0956.  Send  tor  your  free  catalog  today!        BNB776 

AGGRESSIVE  SALES  REPRESENTATIVE  seeking 
addEtionai  employment,  Wouid  like  to  sefi  amateur 
radio  equipment  (9 1 0)299-1 298.  BNB800 

R-390A— SALES— SERVICE— PARTS.  Info  SASEr 
MILTRONIX,  PC  Box  3541 ,  Tt^tedo  OH  43608, 

BNBai3 

FREE  IBM  SHAREWARE  AND  HAM  CATALOG. 
Morse  Code  Computer  Interlaces.  $49,95,  DYNAM- 
IC ELECTRONICS,  Box  896,  Harlselle  At  35640. 
{205)773-2758.  FAX  (205)773^7295.  BN881 5 

MORSE  CODE  MUSICJ-Do  Aerobics,  Sing,  or 
Jog,  while  teaming  code!  Sensational  new  discov- 
ery and  now  the  secret  is  yours!  Order  THE 
RHYTHM  OF  THE  CODE  cassette  today!  $9.95  ppd 
pius  $2  S/H,  KAWA  RECORDS  RO.  Box  319-S. 
Weymouth,  MA  02188.  The  HIT  Of  the  Dayton 
Hamventkm!  BNB824 

THE  ANARCHISTS  BBS  is  a  resource  for  Anar- 
chists, inv est tga tors.  Researchers.  Computer  Hack- 
ers and  Ptione  Phreaks  Categories  inciude:  Com- 
puter Hacking,  fnvesttgation  Teciiniques,  Telecom- 
munications Technology  and  Surveillance,  Call 
(214)239-3328  for  Iree  triai  access.  BNBS31 

FCC  COMMERCIAL  LICENSE  PREPARATION 
RADIOTELEPHONE-RADIOTELEGRAPH.  Latest 
home  study  fast  easy  audio  vkJeo.  O  &  A  pool  disks. 
FREE  details  WPT  PUBLICATIONS  (800)800-7588* 

Br\IBa40 

EARTHQUAKE  Forces  sale  Of  Lifetime  Cotlection. 
Make  offer!  Johnson  Viking  Im^der  2000:  Viking 
500:  Collins  75A-2;  R-3B8/URR;  fr391/URR;  HME; 
CEI:  other  Ham.  CB.  Military  transmitters,  receivers, 
parts^  etc,  For  information  send  targe  SASE:  Steve 
Phillips.  RO.  Box  4916.  Chatsworth  CA  91313, 
(818)998-5654;  (818)704-6306.  BNB850 

EtICmONICS  GRAB  BAGl  500  pieces  of  new 
components;  inducloTs,  capacitors,  diodes^  resis- 
tors. $5.00  postpaid.  ALLTRONJCS,  2300  Zenker 
Rd..  San  Jose  CA  95131.  BNS855 

CRYSTAL  SET  HANDBOOK  now  available  from 
the  Xtal  Set  Society.  Includes  projects,  formulas, 
and  3  issues  of  our  newsletter.  $12.35.  Join  the 
XTAL  SET  SOCIETY  and  receive  6  bi-monthiy 
newsletters.  S9-95.  Remit  to:  P.O.  Box  3026,  St. 
Louis  MO  631 30.  BNB885 

HEATHKrr  WANTED!  SB.  Series  ^Green  Front" 
tor  parts-  Robert  Schlegel,  2302  2e6th  St.  East,  Roy 
WA935B0.  BNB910 
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FBEEI  100  PAGE  CATALOG  WITH  PRICES  Com- 
munications Receivers,  Portable  Receivers.  A  ma* 
teur  Transceivers.  HT's  &  Mobile  Transceivers,  Ama- 
teur S  SWL  Anlennas,  Scanners.  RTTY  and  FAX 
equlpmerii,  Computers,  Test  equipment.  Books, 
Manuals,  Accessories.  Call  (800)527*4642.  Fax 
(214)348-0367.  write  RO.  Box  5514T9.  Dallas  TX 
75355'l4t9.  TUCKER  ELECTRONICS  Ik  COM- 
PUTERS. BNBS90 

WANTED:  BUY  AND  SELL  AH  types  of  Eleclfon 
Tubes.  Call  (612K29-9397.  Fax  (612)429^0292.  C 
&  N  ELECTRONICS,  Harold  Bramsledt,  6104  Egg 
Lake  Road,  Hugo  MN  55038.  BMS91 5 

COMMODORE  64  HAM  PROGRAMS^  disk  SKJes 
over  200  Ham  programs  S16,95,/S.29  stamp  gets 
unusual  software  catalog  of  Utilities.  Games,  Adult 
and  British  Disks  HOME-SPUN  SORIVARE.  Box 
1 064'BB,  Eslero  PL  ;^28.  BNB91 7 

LOW  COST  HAM  EQUIPMENT.  Ser)d  stamp  for 
list.  WA4D$0,  3037  Audrey  Dr.,  Gastonia  NC 
28054,  BNB927 

RADIO  REPAIR  Amateur  and  commerclaf,  profes- 
sional work.  Fred  Fisher  WF9Q,  6866  W.  River  Rd.. 
South  WhitJey  IN  46787.  (21 9)723-4435,       BNB930 

RF  TRANSISTORS,  Japanese  transistors  and 
tubes  need  dealers,  repair  shops,  kit  makers,  etc. 
for  2SC1969.  2SC2312,  MSB?  19,  MRF455. 
MRF454.  2SC2S79  and  more.  WESTGATE 
(800)213-4563.  BN&950 

FREE  HAM  GOSPEL  TRACTS.  SASE.  N3FTT, 
5133  Gfamarcy.  Clitton  Heighis  PA  19018.   BNB960 

AMIGA,  MACINTOSH  HAM  12-disk  collections  of 
amateur  radio  PD/shareware  software  S29.95  ppd 
Morae,  packet,  electronics,  more!  SPECIFY  COM- 
PUTER TYPE  Kinetic  Designs,  Box  1646.  Orange 
Pk.  PL  32067-1 646,  BNB965 

PRINTED  CIRCUIT  BOARDS  for  projects  in  73, 
Ham  Radto.  QST  ARRL  Handbook.  List  SASE,  FAR 
CIRCUFTS,  18N640  Reld  CL,  Dundee  IL  60118. 

BNB966 

PORTABLE  2  METER  BEAM  Easy  assembly, 
ruggedly  made,  ail  parts  store  in  boom,  7,5  dBd 
gain,  S50.00  US  +  shipping,  SASE  for  info.  AURO- 
RA ANTENNAS  Box  477,  Penticton  BC  Canada 
V2A  6K6.  (604)492-5084.  BB975 

AZDEN  SERVICE  by  former  factory  technician. 
SOUTHERN  TECHNOLOGIES  AMATEUR  RADIO, 
INC.,  10715  SW  190  SL  #9.  Miami  FL  33157. 
(305)238-3327.  BNB979 

1995  ANTIQUE  RADIO  calendar:  1995  Classic  Am- 
ateur Radio  calen<^r  $9-95  each,  ACCESSORIES 
UNLIMITED,  160  N.  Church,  Mt.  Pleasant  PA 
15666.  BNB990 

ROTOR  PARTS  ROTOR  SERVICE.  ROTOR  acces- 
sories: Brak-D-Lays.  Qu Ik-Connects.  P re-Set  mods. 
NEW  models  for  sale.  Free  catalog  G  JLT.S.,  7368 
State  Road  105.  Pemberville  OH  43450.      BNB996 

NEWt  THE  HANDY  HAMBOOK  BY  IC2EWA.  200 

pages.  5-1/2"  x  8^1/2*.  Technical  data  and  practicaf 
info  Including  formulas,  tables,  nomographs,  cliafts, 
operating  aids  and  much  mote.  Only  $12.00  +  S2.50 
S/H.  NJ  residents  add  6%  tax.  Romanco,  PCS  34, 
Mllltown.  NJ  08850-0034.  BNB997 


/ 


CornerBeam? 


SWR  <  1.2;  1  across  the  band 

Gain  of  a  IS  ft  Yagi 

No  duiicn5K>ci  mtcr  7  fl 

4{]  OB  F:oni-iQ  Bad;  RaiiD 

60°  Half-pt>wef  Bcamwjdih 

Mourns  direc^iiy  to  maai 

Vertical  o:  Horirontai  fttlariialian 

ineieis  Si 45,  220  MHz  S 1 45.  70 an  S 115.  IJitsH 46/440  S 165 

Weighs  only  10  Ihi.  Add  S 1 1  Shippmg  ^  Handltng.    Info  Si . 


Box  50062  Provo  UT  S4a05 


Ordcf  HotLinc 


C.W.  WOLFE  COMMUNICATIONS,  INC. 


iridic  HELP  us  OUT  SALE  #*• 

We're  overstocked  which  means  BIG  savings  on 
3l]  our  overstocked  inventory  —  radios,  reeds* 
elements,  base  cards. 

WE  BUY,  SELL  &  TRADE  ALL  BRANDS  OF 
2-WAV  flADlOS  &  ACCESSORIES 

Calf  Of  wnte  tor  our  currerit  fsy^^r 

406''252-9220  Fax  406-252-9617 

ni3  CentfaU  Biilmgs  MT  591 02 


ClftCUE  380  ON  READER  SERVICE  CARD 


aRCLE  20  ON  READER  SERVICE  CAfiD 


SELL  YOUR  PRODUCT  IN  73  MAGAZINE 

CALL  DAN  HARPER  800-274-7373 


Small  Talk 

MICRO  1 .2  S  2B  VOICE  RECORDER  IDENTIFIERS 


FUUr  ASEHBlfD  IN  THE  UU  (NOT  A  KIT),  MOUDING 
MICROPHONE,  SWITCHES  AND  FULL  DOQJHEKTATKMi 


ICHmG 


9S:  :REUISED 


-  Snk  SAHPII  KATi 

-  5-T36  DC  SUPPII 

*  d  Dfin  SFEAXEI  OinM 

-  IINE  AUDIO  OUTPUT 

-  KEPEATEKATAIKW  UL 


'  GMAT  FOR  W£m  Oft  f OX  HUMTHG 
*  SAV!  TOUIt  VOICE  DUMf^G  A  COrinST 
'  100  KUa  HEHOIff  WTHJOHT  PQWi* 

-  DUO  SOUKD  EHUIATION 

-  GO  SKONi^  ftEC/RAir 


=  ^^  =  li^E 


MCfl01*2: 

sHMiaa 


\\«,am.mmtny3Rmmx.in\mi 

CKBil Vt  HiME  01 HHL *  lldJlJlDD S5  roft^  «  LDlJli. CUKEI mVt -  Pffi tESDfim  W 7% Qim ttX 


uir»n  1  7 HIE  li 


MICRO  2B: 

AmifOONAL  f  EATlHtO 

'MMLLaZL 

1  sneTd^iTXiiT. 

WL1Vlt{SM& 

svouiETOinraf 


nCH  UJPPORT:Sia-3Gi-IOS] 


10  OfiOERrCAa  I-(800)-588^300  Il^r^SMosa 


r --■  -*^    -,     Sg^-t- 


CIRCLE  281  ON  READER  SERVICE  CARD 


BARTER  'N'  BUY  Classified  Ads 

73  Amateur  Radio  Today,  70  Route  202  North,  Peterborough,  NH  03458 
ff  your  product  or  service  is  of  interest  to  radio  amateurs, spread  the  word! 

Orders  only  1  -800*274-7373 

Information  (603)  924-0058  Fax:  (603)  924-9327 

RATES;  Individual  (private  for  sale  or  wanted)  $.35  per  word 
Commercial  {for  profit  for  saie)  SI  .00  per  v^ord 


YOUR  AD: 

1,    - 


s. 


3. 


6. 


4,. 


8. 


10, 


11 


12. 


13,. 


17. 


^  14.. 


15. 


ie. 


19. 


16. 


20. 


RStand  last  name  {1  word).  Street  [1  word)^  City  (1  word).  State  and  Zip  t1  word) 


Name 

A^ldress 

City 

Slate 

Zip 

Tetep^one 

Pa/ment           ,^- 

—  Check 

MC 

V\^A 

AK/py 

Candi 


Expiration  Date 
Please  make  checks  payable  to  73  Amatuer  Radio  Today.  bNBI  1 94 
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Uncle  Wayne's  Bookshelf 


REFERENCE 


SONICS  Practical  Di^fttM  Elecironics  Handbook  hy  Mikr  T*mp- 
itf  BA  Coniain*  sine  iJi^iial  le^.  tear  pn.»jeti>^  DJ^itiil  t-iiv-uiK  lojie 

Ucv  kt^.  ll-tJO 

201411)3  Electron Ic  Power  Supply  Handbook  hy  Jan  H 
Sinti^tr  CovcTi  raaiiy  ryiics  oi  vuppliei^—hatfcricf*,  simple  AC 
vu|Tf!K:>.  sw'wdi  mcde  >upplicv  and  inverters.  SI 6.15 

20N104  Bectronic  Test  Equipment  Handbook  ^v  Sir^e  Mtm- 
ey  A  rukJc  lo  clecimnk  test  cquipirKm  itw  the  cnj^ineer.  tcchnicisiEi. 
Mudeni  and  home  eniliu^id>i.  il&.W 

20N1D9  Digital  Logic  Gates  At\d  Ri|hRops  hyitmR.  Sinclair 
A  firtn  foanckutan  in  Lti^it:i]  i^kfctTLmic!:.  Trvitfj^  the  lopics  of  pAc^  ^aJ 
nil^nDfis  ihoTOughly  ^iml  fmin  ihc  beginning;.  $18,00 

O^P&B  Pbate  Radio  Stations  M  .Uii/rt^u  YntJy  Tuning  in  tct  utuler^ 
j^rcnmcl  tmnScii^  £12.95 

TAB2701  Transmitter  Muniing  h}  Jinrph  Afoerf  ami  Thifmm 
Carlcc  fbJio  directkKn  findiFtj;  >imp]it'Kd  Sl9,tt5 

03802  Rtty  Today  h\  fkwe  htinnim  M^itefli  ^uide  la  jimaeuf  m- 
dintclrtvpc.  S&50 

05EQ3  First  Sook  of  Modern  Electronics  liniqu^:  prnjcci'^  ihat 
jif?  riKHKy  &£ivin^  $12*9i 

(»D22  Hk  WofU  ttun  S>l  Dirv^cir>  ^v  .Ui4,^  UVii/rtt^i;  Ne*^ 
2nJ  ^hion.  Tntraduce^  ihc  ^^pecbl  iiitifnrNi  Juni  r^io  netv^orks  and 
^hsiiit>  yj;m  ^fien  and  vi  U^rtf  ytni  on  iLinc  tlKtii  ini.  1^.50 

09P33  pirate  Batfio  Direcfofy  M-  CW^ne<-  ZrWf r  Wtwc  tP  tyne  Jo 
(HI  ^-ecirt  cmertainiTcni;  ^loiion^.  J7.95 

WGP87t5e  1994  North  Amerlcdn  Caifbook  The  1994  Nmih 
Aitwricoit  Ciuilbook  li^i*  the  caUs.  paniDk  ami  ;Kklrt^r>  informiiiroft  fw 
.^MMKH^  li^Qs&J  ladiHJi  :mviiLtu%  in  all  crafitTiOi  ^f  Nuith  Amcfica. 


05H24  Hadto  Handbook,  23fd  Ed.  hy  WifliniH  L  Ott  \V6<^Ai  U^ 
pu^iri  (if  cvvr^thin^  yuu  Muntcd  lu  knc^w  ubcHit  riuJb  ctinviniinivjiiLTn. 

WOP1234  1994  tnlematiofial  CaUboolC  flic  new  \mA  Imcntatfnnal 
CullhfKik  li>t?«  5U>JXHJ+  lici:n>eJ  rjdin  anudt^ur^  in  iltc  couji  tries  cmt^iUf 
Nunli  AmerioL  h  c^\tn  SqulK  Aiiicrka.  Eum;ic.  Affibza.  A>i^  ami;  ibc 
fbrific  an»  tenduMnie  cri'  llaikaii  lod  the  U.S.  ptHK^viaibiii.  llV.fS 

C3&10  Heath  nostalgia   by  Tfrry  Ffrduf  KKTT  124  paj-c  tllu^fnitoJ 

hi^uifv  ofihe  HtiCli  Conip:iny.  liifTLJtJif>  tiuny  foftd  n^cniories  runtributed 
hy  Innii  Time  Ik'jthkii  empbyccN.  $*?30 

t2E76  Basic  E^eClroniCS  Prrpttn^hs  ihc  RutrtiH  i>f  S&mt FenMmnrI 
Cmefv  ihe  ntipofljinr  uspciiTU  ol  j^iicif  ebLifu«ii&  and  clecm^nji^  i^um- 
municjiionv.  $I().4fl 


I2BII  Sccnfid  Ixiivl  Bvde  Kkrt mnin  Prfpttred by  the  Humiuiff 
Ntiiiii  Fi't'Mifun'f  Sifquel  to  Hu^h:  EFt-'LtnoniL'!^.  ihonruj;h  tieu[iiii:n[ 
of  t}ie  itiEWi:  Uiivjiwcd  li^igls  ol  ai^plicdtsleitiEnmitzv.  S9.V5 

C1  m5  The  Illustrated  DictionarY  of  Electronics.  5th  Ed  Hr 
RHtu\  P,  Tumrr  tmd  Siun  GtWiHtt  Ati  eKlimii4ive  Ifvi  inf  d.bhrevia- 
titms.  uml  jppcnJiLe^.  piicked  wiih  Nchi'iniiEii.'  «^>Mtbi(^l^  jnut  conver- 
viun  ublf  ^.  126.^5 

Z«<SIF?|  MoM-OflcA-Vnded  Radio  iKaemiis  aod  Smidus  In- 

An  in^-ahuihlc  fdcrtnce  for  pnynrc  invLilved  in  Viniajie  Rjidki 
revHtrution.  tlL95 

rMlNffift  I  km  To  Re^  SrbcRuiic^  ^4lli  FA^i  M  f^kmniJ  £L  ifrrrwtf* 
flMT  Wrineii  hK  list  hCp-iiiner  in  c]tfi.lr(si!st>.  hiit  ii  aJ>i:^  iMntiiin^  in^ir- 
(i3jiii(tn  viiluublt:  tHilie  Imbhyist  iiJid  enifinocriji^  kxhiiicJuiL  $14.95 

WLSWOCF  Radio  Operator's  World  Attas  h  Watt  Stm^tm. 

wnrki  atlas  ik^ijjncd  lo  be  a  cwnistam  ilir^k  inpcc)rnpi:]nic»n  l(Tr  fudm 

DptfrcUorvi,  (17,95 

2iVWi2ii  Sfcnt^  of  Rr  Oraiil  Desjsn  frv  JcHi-pft  /  Ctitf  Wmtcn 
in  i^kar  nfHMedKtiCiil  bn^ficr^c.  iXivcr^  it^^^ihin^  fnm  dtncnnav 
ioirjnNishsr..$19*Sfl 

DP918  73  Magazioa  Ir^dex  1960-1990  A  mmplcie  indc\  tu 
c^xn  ankle  pufelltJieil  io  7i  .4/a^::i[nr  liirDi^  IV^I.  Boot  l15Jli 
D W If  EB.M  ^Awm  t^poitfy  lyiwi  SmSt 

DP919  Product  Reviews  Since  1945  rnm^iii:^  uii  ii^dcx  ^o 
^MHi  ftmluLi  rc\  kw>  tb^t  ha^e  iipcKarAt  in  iJiiT.  Ci,l  tiR,  7J  und 
Rudi^m.  Bouk$LL9>  IBM  Sifhwvi:  53  SIO.OD 

3B10036  1994  Worid  Fladio  TV  Handbook  Mi<)p.  Country* 
by-fttytuy  li^iin!J>  wi'  Umj!.  mirJiLiiii  und  shim  wave  btuniJiJu^iit^^ 
ht^Mbfts  bj.  fnfquea:!.,  lime,  and  bnaia^e.  IntJuiiev  uvrkl  >aiei:iiK 
bmaUcir^L^.  ^Lirld  bfuaikj&t«  in  L^n^ii^li.  ^nixttikm^icr  aJdro^cv 
(raiHUitncf  *-tli  mjf^,  atld  J  ton  ^tf  {>tbc:f  viihi^ihlc  listening  inliinim- 
liiin,  All  (h;ti  It^rt^nlv  $211.  AmEL/in^!  ^H\M 


SHORTWAVE 


SOFTWARE 


NBPAW94P  1994  PasBport  to  Worid  Band 
Radio  M  tnttrmuifmul  Hrrnkira\tinK  StF%ict^, 
LiJ  You  11  sc^  the  lalcvV  j^jittion  and  limc  grids. 
SI  7.95 

05S 1 1  Sbortwavf  Rrcrhen  Pant  and  Prrsent 
nfiVadf  hy  fred  /,  Oitfnmm  Ciiide  ii^  3(11+  '^Hm- 
w^i^  nectiJAter^  nuiiiuf4A.iiinri[  in  tiic  \ir<,i  2ii  )caix 
The  Bl«e  Sook  i>f  ^whortwavc  nidH.^  vaUue.  $8^95 

OTT^S  T?ie  RTTY  Lislener  h.  f  mrf  O^h-nrnfl 
Mc^  ^d  ex|ianded.  ThK  spcL^bli/^if  IxkiL  i;qni- 
pile>  iNPoe*  I  thrmi^b  25  id  ihc  UTT}'  U^irfter 
jVrM'.i/fttff-  Cordoins  up-u>-daic^  Kjol-iu-llm)  infof- 
m;itioa  00  advAKcd  RTTV  ^nj  FAX  tnonititnnf 
ict:hniquex  4)ad  frcqueiKid^.  Sl9,t5 

LI  E205  Shortwatc  Cland<Min  c  Cfflifidtn  I  Id  hy 
Crrry  L  licatr  Co^icnK  jll  cbndesiine  tm^Kkxii- 
lof.  couniry^-^oiintr^:  tells  freHtjenck^.  <»ihcr 
imptiblbihed  infcrmarinin:  *>pi|-.  insur^eni^.  rieaJnm 
i^Ejhscrs.  ivbcL  ^di?lirh{  r*idit>.  ^etrri  rjdio.  SK5III 

UE23)  US  Mililary  Cc»2iimuiiic;tliufi<i  I  Pan  1^ 
US  Militaiy  communkjitnn  i:huiiDeU  tin  sbun- 
wanr.  Covers  fiequciwk^.  b^'kpmund  on  p^nlni-iq- 
pdini  fns|ijcncki^  fur  ihe  Hiilippinc!^,  lapan  lind 
Korea.  india.n  Jin-d  Pacific  Dcean%,  ^nil  nirtre, 

UE211  US  MIUUf^  rnnnnviilcaflnn^  f  Pari  21 
Co^icis  USCoas  Guanl  NASA.  CAP.  FA  A.  OciM. 
pf  En^eri^y.  Fedef4]l  Emcrjicncy  Manage ment 
Afeticy.  DtvitsEf r  CummunkatiiKiv  FCC.  Dcpi.  of 
Ju^ikt.  From  14  KC  i^>  'J*J7.'l  KC.  $11*5 

UE22.1  US  Mililary  C^iminuntcsilon^  CPart  3^) 
Ccrmpleiev  the  vrh.  overall  frequency  liM  nf  I'S 
Mililary  bcrvicei,  fmm  KM9.1  KC  io  27.944  KC. 
SI195 

0%4:  Tlie  Seaaikef  IJ«le»cr'£  Handbook  M 
tJwurd  SfMmwv  NtRFF  Gei  ihe  moM  iim  of  ywir 
H.%$nner  RaJiq.  SI  4^ 


CtiBTlO  Tune  Id  on  TefEfihaK  Calk     M  Tom 

Kftristi  K2AES  FonrKined  s^  3  frti^iietKy  lv4  whh 
dciaiEcd  dcM;rfip|ioii  of  catrii  ^r^ice  and  as  location 
in  RF  spectrum.  $I2.V? 

LF£2n^  CidOe  (o  Radiol  Hetjt  pe  1  RTTV' I  SbUMvu 
hy  J.  A7jff«rn/H%i  L  pduiol  ivtA  covers  all  RTTTi' 
^Utif^ns  friim  :iMH/-.^(HVtH/.  Press.  Mi  I  ltd py. 
CoinmeruJul.  Mctco.  PTTft.  cmtuN^ies,  and  moie. 

CRBASG  Air  Scan  Guide  to  AeronaulicaJ 
Communications  {5M\  Ed,)  hy  Tftw  ^ttritft 
KlAES  Miht  ciTHnpiehemiv^  piitk  io  monrioHQ^ 
US  aerttnaiiTkal  cumiftiiAic;ition>^^  Covers  all 
Canadian  brttl  nirpt^ns  and  ^eidfibne  ^usts.  plus 
listing  tor  CentnU  Ameni^iL  ihc  Cartlilie:in.  Nurtti 
Atluntk.  jnd  die  Pacific  Tentioncv  SI495 

VHAtiiy  Acmnautlcal  CommunlcaHonis  Hand- 
book by  Riihert  £,  £vttn%  tiihauKii^e.  s4.-hQlurly 
inraiiTicni  ot  ^hoitvave  aetfi»j4iiifal  listenia*;. 
SI9*95 

CFIBTSR  Tlie  Top  Secret"  Registry  of  US 
Govern  mem  Hadio  Frequencies  (7  th  Ed.) 
kt  Tt*m  KitcUft  iC2A£S  This*  ^anoef  4Jrcciory 
has  become  the  standard  reference  source  for 
Trequency  and  01  her  important  ififiirmation  re- 
latici|!  10  lite  eottfemunkLiiimi^  ui  feikrat  4^efKrie^ 
$ISJ?5 

CRBFCF  Ferrell'a  Confidential  Frequency 
List  New  ReyfSAd  Edition  umpitfd  hy  AG. 
HiiiUsry  Alli  fTtfifucncio  ffwn4  MH/-^SVfHi  cor- 
ering  *Jiip,  emba^^'^j.  3r«i.  Voln^L  lltlcrpoL  num- 
biTs.  Air  FoPCiS  Hnc/l  wa  mtvre.  $2^.95 

1 3  All  t:  Sraaiirr  aod  ShorlHave  Am«cr  Bflok 
by  Htih  Ct%i\r  McM  f  nH)ucnt1>  asVcd  ^uc^tifHi:^  by 
l»lttyiNLv$lA95 


C^SNDS  Natiomf  Dbvctorv  of  Survival  Ra- 
dio Frequende*  by  J,tm  Kmiiri  A2,4£^  ll»«dy 
and  concise  refefcnce  pfide  in  hijih  iniervM  txiin- 
munii^aiEon^j  frurquencic?!  retiuired  by  >tirviiuli>tii. 

WLn 

CRBSM I  Scanner  ^f  odincattal  itani«H»k.  Vol 

1  hy  Riit  Cra'L  pruviUen  ^trufjilit forward  >tep-hy- 
Hep  ln.>«triM:iion?v  for  e3ipuitiiii.ii:  the  UfKrottn^  cupEi- 
bllitie>  Hi  ViiF  ^vafld^fv.  517.95 

CRBSM2  Seannrr  Modiricatlnn  Haitdbooli  VnL 

2  hy  fiiiiCirek  Here  il  ii — a  coiivpaiiinn  to  Vol.  L 
In  facL  VoL  2  hj.^).  ai  section  thai  pnnkk*  imprflvrJ 
sppma^tcs  and  updiNeil  led&njuo  for  tlv  nud^i  tn 
Vol.  I.  There \  IN  new  e«dtii1g  nitidtllcaiioih  for 
popular  licutiirujfSu  $17.V^I 

It^EOB  Ouide  to  Embassy  Espionage 
Commtinicationt  by  T*mt  Km-itcl  f:2AES  Cun- 
Jid  und  probrnj!  examination]  of  ^^orldwidi?  cm- 
bas^y  and  lalEc^cd^  espionage  con^iTiunk^iiionv 
sy^KH^and  Hfmori'i.  $10.^ 

20N094  A  Rich  of  »ie  Swttch.  1930-1950  hy 
Miirj:t£ft  £.  Aft'Mntum  Dl^over  tlic  la^j-^n^^  iii^' 
hobby  oFfaUiacnllectlnf.  S8,»5 

tT7R2b  Wfirlii  Wide  Arrtmanilcal  Cmninitni ra- 
tions hy  fliih^rr  £.  Evattn  Aircrafi/Air  rrntiic 
ConwoL  .Aircmfi/Cninp^tny  Operas  ionv  Avialliw 
Weather  Brtudc3t]>.  Aeruoamic^il  FlijiKi  Tt?^^ 
Workiwldc  Miiitafj-  Air  Forces,  Aem  ScafLh  ii 
Re!H;ye,  Aern  Law  Hnfarcemeni.  NASA  rilj;ln 
Supptirt^  A(Fn>  Itrms  &,  AHttsM'JAhm'*^  and  Aem 
Taideil  likniirici^.  $4.95 

UE20T  World  Pre&s  Services  Frequencies 
(RTTY)  Naw  Sth  Ed  A  cinnpreheftsUc  itiLiii- 
uaJ  cavcrin;^  radiotcletypc  fiew^  oiunrtoriflf  ^ 
coniain^i  all  informalion^ — anienna.  recei^in^. 
terminal  unii%  plu>  diree  ei^f en>ne  fttiqyeiKT  lisj>. 


04MS4  GGTE  Morae  Tutor  Pnnn  k-ginnfr  En  E^Era 
tJa's^  ii  ^:a^J  ^tfii-fuLeiJ  Je^>4«Q>.  C^^fc  ^plf^^^lv  frum  I  tii 
tKVirf  It  13  *i,irds  pcf  fmjmv.  SlafldatJ  if  Fjr^'.*irh  m^lt 
Aaijir<tM€  itnr  froiiucoc^.  CueJle  xivt  mi  drilK  pac- 
lice  Hilt  :iLiuii]  eum^,  F.iiJiiH  cimfLari^i  m  FCC  require^ 
ment^.  S  I/-I"  frifpi  \vt  lilM  PC.  XT.  AT.  PS/2  np  limji- 
m^k\  m}  \P.t.  iiG?25  il»iS 

GOADVSS^.  GGti>V5  Adv»ic«d  Eimion  i29,^ 

20Nn:i  l^a  Codr  \Hm  Kadiii  Kducaiiitn  ParUg? 

CoiiipultT  M*flw:trc  |>i:il'Ljj.h;,  inuJuJcs  fojiipultr  ;ii(Jcii  tfl- 
struiLiLici  M!iiH;ire  ilRSI  k:iHii[viiih{£jL  HJfi  pcpc  li^irn  Ra- 

2]MQS2  Him  Operator  EdMcatioo  Package  dm' 
pmer>di4[H;i?e  cnmynt^  J'ii.^f  IliM  L'iiiii[\jJiNe*JjM;s  ujtJiail 
ijuc^^lnni*  f[ir  all  iricJiM."  ifiJ^stS.  piu**  "SUhtm:  At;jdi;i]i>'' 
coile  Eexhinif  niftnare  (iiai  lakc^  vti^i  fruro  0-3i  *pnL 

Lanze  Code  Proframs^Avalfab^e  on  S  1/4'  ' 
disk.)  1nc\;vrs]vi.'  tuniplck' .^EUiJ^  tiJJJ'^' ^'^hIl'  pniifNim^ 
Jir  txnii  tlw  VMi  lis  CumttuiUiife^  jjhI  lEse  EBM  L;si[ii[Wt- 
hkv  Pni|r3nH  ivlihk  upikleii  FCC  ijtiesOusv  mtilupie 
^etot  si<met\.  krmdx^  ^cbezi^bc  ^}niri^ 
1 1VI:}  ^dnple  les. 


IBMpjtrt* 

C^mmtHNire 

Piifl# 

Price 

.Smiue 

L/Ja^ui 

UCOMOI 

SM.V5 

TeA 

LZIBMIE! 

ucmmi 

SI4.95 

fk^^ 

y^tvMm 

\j/iQ\m 

SH.*5 

^ihaaix 

E.7iB\t[U 

i7CtJMlM 

SI9J5 

E\ln]  i\i\\  ftxifl 

L/lBMa"! 

UtXJMd^ 

SI  9.^5 

tZli1#06.  L7COM05  IBWCommodor*  Tech  Mo 
Ot>d«H^n£e  Code  Program  Conuin^s  ;il1  tlur  jieeIu^ 
n/eJ  {■n'kjuL-MiiHss;ii]a  jniHij^i  uh-lI  in  JiMlnii  liifiiiula?*, 

dv  Ktt  TotHkiB  Vt  Cok  iHjeihe  I2J.95 


CM97  Amateur  Radio  Part  97  Ry^s  fk^  EMmk 
LumplcieKCrule.'i,  J*y.(HI 


VIS  Study  CwdS  Ctin^^-L  upunlu;  B^  CafkK 
«  nh  kf>  W  onK.  I  ndeduieJ.  Qui/  (wi  batrk.  Rvtmiljv 
uorU'J  out,  SL*hcni»iics  M  your  |iTi|«fiip;^^  V'^'A 

Jiliai:SSFULLVJ>>ii-t:s^ioS]i 

NOVICE  vian  sii.95 

TRTII  VlStJ2  la^ 

GLMitAL  Mm  9,95 

ADVANCED  VlSW  1 5.95 

f;\TftA  V\m  14.  J5 


ARRL BOOKS 


AR^9^  ARRL  1394  Hnn^cwh  (7ltt  Ed.)  Fn- 

lures;  aJdcd  DSPi  improve  J  ircainiriiit  of  Pi  and  Pi-L 
;itl  new  aJNijfitaJ-bjfic. pluK  lut^  iikwc.  $25.00 

ftmiaiinn  on  how  }d  nuke  lite  best  ijcy:  of  voyr  stiiion. 
iriciijdtn«!7  inEcrfatcLFt};  hcinc  hi'^Hnpuicr^i,  OSC'Alt.  VMF- 
UHF.  MS.{HI 


AR0194  Antenna  Ca^pmcfiufn  Vol  1  Mxrnab 
«i  ¥efTicii&.  qijidls,  loop!^  j^"^-  c^nlcii-'ed  M/e  inunnas. 
bafum,  Smiih  Chacl^,  amenn;i,  poljri/:Jiion,  S  10.00 

AJ^545  Antenna  ComptncLium  Veil.  2  Cmen 

loiis+iFvtrTin^  t^Icctiun.  SE2.0D 

Aft40i7  Antenna  Compendium  Voi  3  More  verti- 
cals. Y^^  quids,  ptus  lpop%.  inay^  (wbilc.  dtrccticn 
fmnHBf^  cntinABd.  Cvrcdh,  cmfnAcriecd.  uistalLiljaa^ 
overloads,  plu!  40  dcw  anicia  for  bcf innef^  »  ^ 
viinccJ.SL4O0 

AR2ft^€  Ci^mpanien  Software  for  Antenna 
Compei^dium  VoL  2  3  t/4'  MS-DOS  iWpi. 

AR2eiS  WIFE'S  Antenna  Netefat^ok  hK  Daw  Df- 
JWiiii'  WfFB  Gel  the  hcsi  perinifTnLirM;e  out  tif  uitiihrra- 
^ve  m  Hc  vilciyta^  aod  vcitiuK  B«il4  tuocn  anJ  !i\V  R 

AR3e57  QRP  N<)l»bO0l(  by  n^ny  DfMaw  WfFB 
Pmicnis  coiiMmtlkCTi  piyjcvt^  for  the  gRP  operaiur. 

AR^07W1FB'sDe^nNo»tKxA  ktDarrDe^ 
4Jai*  IVVFW  Filled  T*[ih  simple  pr^rtictil  pn>}ectv  that 
can  he  tmilt  using  readtly  nvaihWe  compocKnt^  and 
commrin  hand.  tDOl!;^  S  EDjOO 


Aft42lB  ARRL  R»|tea[rr  Dirttl<irv  L 993- 1994 
l9iXKk  tisung%  «ii3i  Jjgipeuer^  ttind^^  CTCSS 
(PUTMl^  lone  chm.  frequcKi  oxvdtiuliw  ARRL 
fficcul  servinx  dubs  and  beacon  jii^tn^  from  14  MHa 

AR339fl  Tht  DXCC  COfnpanion  frv  /jm  Keamim 
KfltS  SpcU'^  out  HI  'uoiple.  Mra^forv^tl  tcnni  *tu 
jrm  need  if»be  i  fimo^ol  DXs,  SI^OQ 

AR 1 2&0  LOQ  BOD^  -Spiral  $150 

AR31|»7  ARRL  Dflt»  Book  VahoMc  »dt  to  the  RF 
design  enfioeci',  to.  hniijiiUs,  rmlio  invest.  puJ  <!&pen- 

AR2%0  TrtiKiniKilon  LIik  TmnstfonMr^  (2s;td  Ed.) 
^v  Dr.  Jerry  Sfiiii  Il2m  J  PfactK:at  dcMf n^  and  ipc^ 
dfic  lAfDmuiJdn  da  ctNt^tmctiDa  tecbniquc^  aM 
wurm  of  imtenaL  SIO.OC 

AR0410  Vagi  Anion  na  Design  A  Ham  RMio  se- 
rin pdlT!!facd  and  expanded  by  Dr.  Ljut-^ion.  &  15.00 

AI?3dSl  Hlnt»  af>d  Khlk3  likas  ^  «tui^  i^  )^?tf 
^irar  for  comlcMUbk,  cfiTafni  opcratKXL  StUt 

AR31&9  ORP  Classics  Compllail^in  of  ARI^L  pub- 
E^cationb  on  huHiiinj;  receivers,  traa^mitter^.  \%%mr 
ccnttv  ipcev%4)ncv.  S I IM 

ARRL  Ucttnae  Manuslt  Ccnifikie  FCC  quc^iioo 


AB«f  B1  Tec?inre]Jn  Out 
AR463S  Gentf3l  Class 
AR3274  A(tvsnc*d  £\saA 
An32a2  ExtTB  Class 


SdflO 

StJOO 

S8J» 


AR2200  Antenna  Hi^jidtoLt  Htlching  hx  wa- 
frtdS.  CQtnn  WkA\  nxmiprcfieninc  tiook  wnttcn  on  cit- 
ing Siniih  Cliarts  iti  ^^olvin;^  impthliiEKe  nutrhini  prob- 
kiTci.  S20.00 

APD402  Solid  &t«te  E>ft«i01  CknL  Hne:  mf cvftn- 
ikn,  cifcmi  dcsj^Uft  and  a|)^lintion&;  de!icn|3iimH  of 

rcMivcTs^  irjn^iUiiiiierN,  ptmcf  lMUf^(1l^c^.  and  le^t  <i^utp- 
menu  SHOU 

AR4483  IVeatber  SitrilMr  FUndbocdL  iJth  Ed,l  I? 
2>.  fts44  I^i*n  WH^D^T  E\^ndcd  ^nd  irvi^  lo 
reOea  lodiy's  wathcr-fi^  ^teitiic  tet-hnolosj.  £20.110 

AR4653  Compenlon  Software  for  Weather 
SBMHte  HendbooK  5  Hr  H!i  DOS  Fkw>.  »EaoO 

AR4173  Now  rou're  TaJklngF  All  Vou  Nee<(  To 
Gal  Your  First  Ham  Radio  License  (2nd  Edtion} 
A  i-uiT^leic  mid)'  guide  for  ihe  TcchnLcun  nrwl  ISuvitc 
uniica  ci,ioi-  Frictical  tnformaikm  cyftY\  bc^  iDiief 


AR31S5  Tbe  SateTTUe  EjEperiment^r's  Htnd- 
book,  (2nd  EdO  hy  i4unin  tM^viditit  K2VhC  E*- 
pamkd  and  fcvi'icd.  Rvibiti^  on  ^oiclHie^  huili  b>  and 
for  ih£  ini^muiiOEiiil  r^dio  amateur  avnmunay.  S20,00 
AR2(}30  Ywir  Gnlrvipy  ti^  Pickrt  Rndii)  find  Ed.  3 
Tellv  ever)iliin?  vou  nod  to  kno>«  ihsui  thh  fWfulir 
ncvi  modcllUll 

AR4645  Satellite  AnthoJogv  The  late^  infanra- 
twin  on  OSC'ARs  y  ihruogh  13  x^  well  u^  (he  RS  SNaKi' 
liiCiL.  the  u^c  of  difiul  JiHde:&.  triciins  aclcnnaiiH^ 
RUDAK.  nMTCXiott^RAer.  and  cvre^  StOJM 

AR2063  Complete  DX'er  {2nd  Ed  J  by  B^^h  Lrx^r 
Vi^A.'/  Lcum  tuvr  to  huiil  DX  ajid  obl^M)  hard-lo-get 
QSLcmbiuSllOO 

AR4734  ARRL  Antenna  Book  The  new  I6di  eit- 
tion  repfcstiriLK  the  l^nt  ^nJ  mu^i  highly  le^afdeJ  infor- 
maiion  un  dinenna  1umJ;iinen(4il)i.  iranKniis^iun  Itncs, 
design,  sid  cot^ructmn  of  »irr  ilnlcT1ina^  S30.0O 


ANTENNAS 


UE2^  THi  Eiay  Wtme  Antenna  KandtkOOh  hi 
Omr  fntrwft  K4TWJ.  Gi ««  vou  aJI  of  ihe  needed  di  ■ 
meffeKiUfu  f^  a  firil  ran^<  tif  c^\  to  build  aad  ci^i 
"sky  wlnqs."  $9.93 


W0P97Q34  All  Abotfl  CutMCil  Qutd 
ir  WiUiam  Orf  md  SfMfl  C^rm  "fife  Cfe&Mc'  €ii 
Quad  defiijjn^  iheory,  consiructim,  cpcmiion.  Ncw 
fircd  and  irmlchin^  sx'sttrmti.  New  data,  it  1*^5 

TAS3S70P  Practical  Antenna  KandbooH  l^ 
/rAvrpA  /  Qirr  Oe^ign.  huikl.  modify,  iimt  iftMoll  yoo' 
own  imti^nnDh.  |2(L95 

UHF/VHF/PACKET 

TAB3222  The  Pacltti  Radio  Handbook  j2nfl 
^AJi  hy  Jtmnilum  L  MuTut  KH^T  ",„lJw  dcl'initive 
piiitefeaniaMw  put^km  opaMioft,'— G*>r  Rwd^ 
WtBEL0iirf]4»3 

20N019  U.S.  Repeat^i'  Mapbooh  hy  Rttheri 
Martin    Ttie  Guide  Hir  tnt^clmi:  radio  amji(eur\. 


WGf>B7i07  All  About  Vertical  Aniennas^i 
Wiiham  Orr  Cocnprrbcn^ivc  covenfe  oi  vtUMiew 
caniimmicalton^  SI  l>9| 

WGP87042  Beam  Antenna  Handbook  hy 
W4liam  Qrr  md  Stuart  Ci^wi  Eicryihtnj!  you  need 
id  \ixm  jhcRfi  beaa  dc^fiL  oomvucikm,  and  open- 
wn,SlL95 

WGPB7077  Simple,  Low-Cost  Wire  Antennas 
f^r  Bad^o  Amat^ra  by  WiUi&m  Orr  and  Sman 
€tman  AQ  ><ew'  Linvsr^m^  imJii-tund  ameomiL:  ib- 
eipensive  beanie*  "InvKiblc"  xnicnna^  for  ham^  in 
**tflUi!h"  lonHK]n.s:  New  data.  %[X3S 


T?fX>l  The  Basic  Guide  Lo  VllfyilHF  Hum  Ra- 
dio ^1'  Edwatd  M.  NtiU  PiraviUo  u  ficl^t  mic  inLil>* 
ductioa  10  tlv  2  6  and  L25  meter  bandh  as  u-ell  as 
23.J3.and7^iLnYS*.95 

03R02  RTTY  Today  by  Dave  fm^ram  K-fTlVJ 
Most  ctwuprehcn-Sbivie  RITY  j^idc  ever  publislied. 
$&iO 


BOOKS  FOR  BEGINNERS 


02O42  Dk^  Ptowio*  i^  iim  CmNrs  Gt^itd  w 
moke  >iiu  a  mote  know  fedpiishk  panidiHU.  S&50 

0SC25  Basils  A.C.  Circuits  A  ^tep-by-Hiep  np- 
pcxucii  fortbc  bcfinnin]^  s^Eudcnt,  $2^^ 

20N092  TTie  Wonderful  World  of  Ham  Ra- 
dio by  fttcharJ  ShtiniL  K»4LCS  Simpk.  clear, 
[ind  fun.  lntrodu«s  yourt]E  people  lo  omiueur  rjdio. 
$7.95 

WSGWNC  Technician  Class  U^nse  Manu- 
al: New  No^Ode  hy  Gnedtm  IV^r  Thi^  book 
covers  cvcryEliing  you  need  to  become  a  Tctrhrti* 
Cian  Class  Kam,  Every  queT^tion  and  misiwer  on  the 


rt  jrnmdkivr!  p^  fcnind  m  llws  we  bodtn  ICC  Fom* 
6IOa(i>pt*c^ion  S9.95 

01  AST  5tiOTtwiiv«  Lfeitesier's  Afilenni  fl^iui- 
book  Primer  arncnna  ihcory,  $13*95 

imsnon  ElecinM^cs  BuHd  and  Lava  find  Ed.} 
by  RA  PtapU  Ctwuhinpi  (heory-  ii»d  praaice  U) 
[hsi  vfKi  am  ''Icani  t}>  dotni!-^  112^ 

AR4432  Wl  FB'f  Hdp  ft^r  New  ITfljns  hv  tkm 
DcMaur  M''/Fff  Complete  for  the  newcomer,  l^t 
lo|;ctJvf  a  JOMkm  ami  £Ct  ofl  die  air.  SlQulO 

AB2266  Rrat  Steps  in  Radio  hy  Dout;  D^Maw 
WIFB  St  lies  of  QST  ytnicle*,  Um 


AR37e2  tour  Q HP  Operstrng  Companion 
So  special  fi^it  or  cJipen^i^c  e^vapcnrnt  iu>  enjpy  the 
excilemcni.  and  challenge  or  loi4<-puwcr  uficraiing. 

AB427Q  P^  Ruli  Booh  .A  mu^t  for  every  active 
radioamatntf.  S'^.DO 

AROji,^  Mw^  C«k:  Tbf  K^^Mi^  Lan;uaf>t  by 
L  fitMf  CoftiM,  Jr.  WJDky  Eji^pankd  and  nevbed  as 
iB  2M  «)i™ft-  Ho*  io  bundle  di^tflf^s  calK  hcaid  ngi 
only  oi  the  hamband^  bul  on  maniime  ami  aifinfl  fi?- 
ffxa-icSr  56,00 

CODE  TAPES  = 

73T05 -Gerwsis'*    S5,95 
5  wpm — Thi*.  bc^mnin^  tjpc,  lakes  jao  thruugh 
ihic  26  lett«r%.  l€  humben.  aad  nece^^^ary  puK- 
tU3i:ion,  compile  Writh  pncike  evtry  «icp  of  The 

1v sip  _ 

73T0e  "^The  Stickler-  SS.9S 
6+  wpm— This  n  the  praciice  tape  tw  (ho^  who  sur- 
vivEd  the  5  «pin  tape.  Bid  it's  alM  die  tape  Tor  the 
Soykt  aihl  Tectmiciifl  Ikensci^  U  i^  coitnpdscd  of 
me  !s<3lid  hour  of  eo(fe-  Ol^^w:1e^^  ^nc  ^eri  ai  13  upm 
and  spaced  ta  5  wpm. 

73Tt3''BaekBtea^^"    55,95 

13^  wpoi'^Code  i^roup^  a^  :ttfi.  at  a  hri^  13+ 

wpm  so  yotill  be  really  al  ax  when  ypu  i^it  down 


AB41 14  Low  Profile  Amateur  Radio  F^  the  Kam 
who  li^  e^  wheic  ainenniii  a^c  fny*  ned  upon  FuTHn  htd- 
ine  your  aittefina  lo  uperaiin^  vmh  lo»  |Xiu.cr.  This 
books  icth  you  hov^  k>  gel  txi  (be  air  usin^  ihe^  ledv 
nkjuo — and  odicr\—  ibTdicui  E^allin^  attcmidn  »  jar- 
idf.SOO 

AR39&9  Vour  Packet  Cornpanlon  Perfect  for  the 
pKkrt  newcomer.  SH.O0 

AH387B  Vour  VHP  Companion  &pkve  ibe  r»ci- 
Hgifil  ^ij^itie^  CB  iJie  VHP  bttod^  FM  and  nEpeaieni, 
packet,  C^  &  S5B,  S^idliie^  ATV,  ir^^nmijer  hum- 
in^  and  jnof^*  SSjQO 


in  frwrt  of  a  steely-eyed  ^olunieer  cKamincf  who 
.vtan^  wnding  you  plain  kngu^gc  cdd<:  al  only  13 
per. 

73T20 'Courageoira"  •5.95 

Cddc  Ls  Vkhai^s  jiiitien  >ou.  thi^  fur,  mi  don'i  quii 
now.  Co  fur  ihf  t;iira  clans  liceaiie.  We  xnd  iim 
code  fsBlef  ihw  2U  po^. 

73T25  The  Mjnd  Boggier  SS.95 
25+  nrpm  Fiendishly  •:ene rated  hy  kindly  eld 
UQck^  Wayne  for  bams  with  a  strong  need  fof  !*elf 
ptmj^limcnt  Once  yfnt'vc  ccinquefed  23  per  let 
Uni  Lnaw  If  juu  need  a  511  ^^vpfn  tape. 


WAYNE'S  PICKS 


SS87S6  Wamfngf  The  Electricity  Anund  Vou 
May  Be  Haiafdous  To  Vour  Health  by  Eitfn 
Su^amm  An  invajuiible  ^uide  to  ihc  riskiH  of  elctuo- 
mxfnetic  fiet«l^,  aitd  iicp%  you  can  laic  k?  pivttcl 

WGl  "We  TTie  People"  Declare  W*r1  On  Oor 
Lou  ay  Government,  ^v  Wavnc  Gnvi  A  "must 
reiid"  for  c^cry  Arntrkan  laxpayer.  Soly/tivns  to  csxry 
problem  l:M:ing  our  ^a'^cmmiiM  today .  SPECIAL 
PRICE  SHJnfPD 

E77&&72  How  to  T^ch  Schtml  Reel  Good  by 
Ditk  CaiUard  Q^od  fcadin^.  A  tnic  insight  on  the 
school  system.  ^Ihat  oiif  (eachcn  icadi.  hg*-  ami  ^hy 
ihry  tcadh,  Yen  i^dl  o«  be  ab^  lo  put  ibis  one  dcrwn. 
.A  VVajnc  Green  rectjmmeoiied  reading.  Limited 
(Juiffltity.  While  vuppltes  last  S  10.00 

NEW  STUFF = 


IB8657  DuTTibiTTg  Us  Down:  The  Hidden  Cur* 
rictjlum  Ot  Compuisory  SchooHn9J>ii  Jitfm 
GfUHf  If  yao  erjnjed  "l^ctljre  War'u  you II  enjoy  (hw 
al^i.  A  W^yne  Green  feaimmeihkd  reading- 19.95^ 


WG2  The  Million  l^ler  Video  Uncle  W^yix  ha^ 
madt:  u  videu  lAhiuh  tfifilaini;  bevw  jusl  abmil  any 
roiiipariy  cart  'imKU-^  ^ks  hy  over  a  mdJioii  dullars 
jusi  ihiQu^  Ihe  sneaky  taka  inielli«entt  tne  of  pn>- 
Qwtion.  A*  a  rua^a/ine  editor  jnd  jmiHi^ct  he  ex- 
plains in  detail  km  you  can  numpubif  ihe-^  prople 
to  i.'i\e  ym  iim^  u|  W  adwitiwny.  Aficr  jIL  «hen 
one  new  pruduct  ri: lease  In  a  maga/inc  cm  bnn^  la 
salcN  lAiuivylcDt  ID  a  foil  pa^e  paid  ad,  you  need  to 
l.fi^'K  hii)k  IP  \'4it  itd vantage  iif  ihis  ^old  mine« 
S59,V:!5  tat  j  vidc^i  nf  Untie  Wa\oe  ^JuTwiJig  ym  bow 
DO  beiu  the  system.  Order  SI  millioo  VklctL 


AR38e3  yndefSEftUdlfrf  Basic  ETe«fronlct  An 
ARRL  booL  314  tiij^  p^^^v  This  eipUins  cveryihtn|! 
very  simj^ly;  the  mbth,  DC.  AC.  lriin>iiitor!*.  even 
iube%  (wflw'i  Dirt  the^  -M  Sn.  \^'i  it  aboui  time 
vov  imdervtood  the  fuDdameittais'^  11 7,00 


TAB  15670  TfOuWeshootfng  &  Rsfniring  Com* 
pact  Disc  Players  by  tJavidiim  4!Ut  p,  E>aythLi^ 
and  a  h;ih1  ^i^u'll  nceil  lo  Lmiw  lo  .service  die^  con-^ 
foui^k^  ihmgfv.  ThcTE^^  a  rrnni  Ki  be  made  fiiii^  CD 
players  hi -fn  s^Tiient^  anJ  VC1l>.  134  JS 


Item 

Tille 

Qty. 

Prii» 

Total 

$fuppf  nq:  AJI  us  ofdes  add  SS  M  sFioping-             SH IPPING 

IW«aieckspivQt]ie)o*IJneliWa|ni1tBD^^          TOTAL 

I    Uncle  Wayne's  Bookshelf  Order  Form    1 

I    You  may  order  by  mail,  rekphonc,  or  fax.  All  paymcTits  iire  to  be  in    ■ 
US  runds.  Allow  3  weeks  for  delivery.  | 
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I 
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Foreign  Orders:  Qwosqcxs:    Usuitaoeshipcitng   LI  ar  juipping, 

i!5itifdC€  drtwery  may  tai«  2  lo  3  fflonihs.) 
{toll;  T>£  X3U3I  ^jret^  shp»ng  ooi^  vi  IM  addtotal  10  regu^ 


Name 
Street 
City  _ 


State 


Zip 


TOTAL  $ 


[J  Check/Money  Order 


QAE   DMC   DVfSA  $10  minimum  for  credit  card  orders 

Card  #  Expiration  Date 

Signature  Phone  #^ 


Tetephone:  (603)  924-4117  (BOO)  234-8458  FAX:  (603)  924-8613 
I  Mall;  Unde  Wayne^s  BooksheEf.  70  Route  202N.  Petert>orough.  NH  03458 
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ALttiCO 

ELECmONlCS  INC. 


KENWOOD 


D)'580T 

A  si^Kr-compact  handtidd,  the  Hny  DJ- 
SSOr  i*  «  powerfiji.  f^aiUfe  packed  twin 
ttander.  This  super ^cc>mpaci  HT  Is  among 
th€^  smelliest  you'll  lind,  and  lltvralty  fits 
4n  the  palm  af  your  hand.  Irgonornic 
desJgn  combined  witti  ejccclk^nt 
seniltivity  and  unbcHev^ble 
gr^Ai  sound,  sets  a  new 
suindard  for  nilnUiure  NTs.. 


Mi 


TH-79A 


Tt\i%  siJm  irnc  dual 
bAHd^r  sports  a  dot-m^tiix 
LCD  ifor  <i  pcffeci  Aipha  numfcric 
display).  82  memories^  non- 
voiaUle  memory  wJtti  lO,  DISS,         j^ 
DTMF  a.  CTCSS  VA'  S^  U/U  ^^Bf 

receive  &-  "FEF  power 
make  ttiis  a  wlnncf. 


DR-M06 


<=  ,  Get  a  CAse  fbi  99*  9/Z0/94'  1 2/30/94 

♦DItki  Cash  B^ck^from  Faofiry  9/20/94- H/ 30/94 


•"J 


TM'MIA 


DR'M06 

NEW 


I    Enjoy  new  cort- 

tacts  on  This  6 

meter  bar^  wttii  tlie 

new  moblie  from  Allnco.  FM 
:j     periormtincc  witfi  10  memories,  hardies 

unk|ue  ^pllt^  jind  moie. 


in  Tfils  2  ineter  FM  mo- 
bile pfoukies^  the  user- 
frlcndly  operatton  the 
amateyr  radio  opera- 
tor expects  from  Kenwood,  It  aimes  complete 
^th  cxtTji-lar^e  dl^lsy.  DTMF  mTcroptvone, 
wiiJeb^d  receive  ^nd  lllujTilnated  swiEches 
For  rtic  eatperienced  ofjeraror,  an  addi- 
tional feature  (5  avaJlAble  whkch  allows 
you  to  connect  to  as  many  as  4  mobile 
transceiver^  by  fernote  dontrc^.  , 


'329 


*# 


5*^ 


% 


m^^i^ 


o 


'Suppfies  Limited  to  SOH 


IC'820H 


Tills  new  sat^ltte  Dua! 
hij^  band  all  mode  b«ise  Is 
iW^^'  desl5f>ed  to  provide  crlllca^ 
^^    peifornwirMie  with  Icom 
Ml    lediholpgy.  Competitively 

priced.  Fe*iture$  Include  Data  rxirt.  50  memories, 

TXCO.  Noise  Btankcf.  DOS.  CompKt  size  and 

niuch  much  more. 


ICOM 


IC'736A 


Hcre*5  the  H.F.  fig  you've  been  hold- 
ing out  l^rE  It  ^jiturcs  a  fall  iOO  wdtts 
output  bom  6  meleJS,  100  watl 
throughi  1^  meteiS  w^th  a  built 
In  anteniu  tuner  and  power 
suppiy,  VOX.  I'BT,  RF  Gain. 
101  memcHies  and  more 
provide^  you  witti  ihe 
latest  fe^turea  arid  fun. 


?  1 899 


Supplier  Limited  to  50H 


ESU 


IT-900/AT 


The  rT-900/AT  b  s 
revplutiorMLry  HF 
transceiver  which 

aJiswcrs  the  cdll  kn  a  tfu^  pfacbcal  mobile 
racfio.  te  unique  remote-bejd  construttipr* 
aJtowS  Install atlon  where  no  other  trans- 
ceiver can  be  mounted.  100  watts,  100 
memories   dual  WO's.  if  Notch  and  \ 

many  more  features 


FT-2500 


WOVV; 


This  new  2  meter 

mobile  borrow^  Jts 

rugged  ness  from  the 

IT-24O0H  while 

adding  gFcai  rww 

features  such  as 

Advance  track  tuner  tinnf  out  Hmei*  A. P.O. 

960D  i^p^  option.  3 1  memories,  the  new 

'omni-^tew*  LCD  display  and  more* 

'Supplies  LImEtect  to  SOH 


I 


K.-737A. 


This  Advanced  trans- 
ceiver features  DOS. 
dual  arttenna  ports, 
dual  VFO  display. 

101  rnemorieSi  internal  anti-nn*!  luner.  built-jn 
keyer  and  lOS  dB  dynamic  receive  range.  Joiri 
the  DX  scene  v^th  the  laiesc  desl^. 


fI489«Jf 


V9\<^\ 


IC-W21AT 


This  new  dual  band  Karvdheld  trans- 
'     '     "        celVer  oflers  unsurpassed  performance 
ar>d  t^he  kJnd  of  innova.tive  features  arrnateurs  iucve 
come  to  expect  from  ttom.  from  the  uriic[ue  new 
whisper  function,  auto-output  power  selec 
tlon  to  many  other  trendsettJng  features. 
SO  impressive  yoy' II  want  to  expcft- 
ence  ft  fat  yoursetf.  llhis  radio  iports 
70  memories,  pager,  CTCSS,  and 
many  other  features. 


AutfKM^Bd  Psctory  Warfanly  Center 

We  otiti'  tactofy  *uEtiofkcd  wiirrar(y  service  (bf  Icom.  Ktmwooel  AIK*  YftCSU  We  WfVlCf  nlli  ^i^AJ^e3  4UTd  modcK.  Otil  Cu^Dmcri  may  wind  *ny  prDcTutl  reqiUin^S  Service  to  Iff, 
4fld  we  wfli  handle  It  for  them  tHi  ^  ^  on«-Slop  sefVice  ttiJt  kr^t^its  our  cu^iomFrs  havEdj;  mot^  hurt  Than  hasA^c  In  tM$  hOtiby.  It  you  rbced  at  cu&tom  CAlnJe  lor  p«cli«t  ADCt  ckm't 
tfmc  ID  nuke  it.  he*  tfi  ds  it  for  you,  CA.F.  &.  M.AJLS<  ttttxia  ojrc  dl«p  4vailAb4c  it  rcbuondti^c  nstcs  ec»  ddjtiwri£«f  hams.  only. 


2663  County  Road  1^  Mounds  Vtew.  MM  55112 
(621 )  786-4475  *  Nat^t  Watts:  l-fl0CH26^2e91  *  FAX  (61 2)  7664613 


Store  Hours:  M-F,  10:00  am  ■  8:00  pm,  Sat,  1&:00  sm  *  5:00  prti 
Phone  Hours:  M-R  6:00  am  -  8:00  pm.  Sat,  10:00  am  -  5:00  pm 


A%k  (or" 

Ext.  22 


Not  BaifXJuslUe  fiar  Typpgrat^i'iSi}  &?ofS. 


expires 
December  31     JEa 
f9^ 


PrtO&  Subject  To  Changp  WlEhout  Notiot 


aftCLE  153  ON  READER  SERVICE  CARD 


FT-11 R/41 R 

2m/70cm  Handhelds 


Frequency  Coverage: 

Wide  Receiver  Coverage: 
R'11:  110-180  MHz  RX, 
144-148  MHz  TX 
F'41:  430-450  MHz  RX/TX 
'  Selectable  Alpha  Numeric 
Display 

•  New  Compact  Battery  Design 
4.8V  produces  1.5  Watts 
9.6V  produces  Full  5  Watts* 

•  150  Memory  Channels 
(75  when  Alpha  Numeric) 

<=  AM  "Aircraft"  Receive 
(110-136  MHz) 

•  Small  Compact  Size  w/  Easy 
Operation  (measures  only: 
4"Hx2//W^1"D) 

•  RjyTx  Battery  Savers 

•  Higfi-efticiency  MOS  FET  Power 
Module 

•  Large  Back-Ul  Keypad  and 
Display 

•  Up/Down  Volume/Squelcft 
Controls 

=  Buiit-in  DTMF  Pagrng/Coded 

Squelch 
'  Automatic  Power  Off  (APO) 

•  Accessories; 

FN8-31  4.8V.  600  mAh  Battery 
FNS^33  4  8V.  1200  noAh  Eatery 
FNB-3e  9.6V,  600  mAh  Battery 
FBA-14  6  AA  Size  Battery  Case 
FTS-26  CTCSS  Decode  Unit 
NC-50    Dual  Slot! -Hour  Desk 

Charger 
CA-10    Charge  Adapter 

(reqLfired  w/  NC-50) 
*FT-110nly. 
R*41 . 3,5  Watts 


ok,  alphanumeric 
display  and  a  4aV 
5ry  Tenific! " 
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'Smalt  and  thin  ^ 

With  a  full  sized  keypad! 

Howy  they  do  that? '' 


^/ 
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"Yaesu  did  it  againl" 


ilk 

II 
1 

^^^1 

^/V©S 


\0^^    _l2JL 


^^^^' 
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cfrVt  - 


Sl€t 


.-tri^fic 


..T%*' 


COC* 


sv^^P 


NEW  Alphanumeric 
Display 

First  time  for  Yaesu  HT 
Full  function  LCD 
combines  letters  and 
numbers. 

^ NEW  Up/Down 

Thumb  Control 
with  Volume  and 
Squelch  Bar  Graph, 

No  other  radio  has 
this.  Back  lit,  too? 

y  NEW  Compact 
Battery  Design 
,         4.8V  gets  you 

1.5  Watts.  A  first 
for  amateur  radio. 


^f* 


1, 1-,*^'  ■  i^ 


a 


World's  smallest  size  HT  with  a  full  sized  keypad 


mair  is  relative,  isnl  it?  H  could 
mean  size  -  which  in  this  case  it  does. 
And,  it  could  mean  "reduced"  which  it 
doesn't!  Nothing  missing  from  the  hot 
new  FT41R  HT  from  Yaesu  except  bulk! 
YouVe  going  to  wonder  just  how  all  the 
features  of  this  full-function  radio  fit  in. 
Until  you  remember  Yaesu  pioneered 
2 -way  radio  micro  technology. 

To  see  what  this  really  means  to  you. 


check  out  all  the  new  features.  Like  the 
alphanumeric  display  This  Yaesu  HT 
fii3t,  lets  you  tag  your  favorite  frequency 
by  name,  call  sign  or  number.  On  the  new 
"voltage  stingy"  battery.  It*s  an  industry 
first  for  amateur  radia  Smaller  and  com- 
pact, the  4^V'  batteF>'  gives  you  1.5  watts 
on  TX,  And,  if  thats  not  enough,  there's 
an  optional  drop  in.  dash  mount  battery 
chancer. 


\bu  see  it's  not  a  small  time 
performer.  Just  small  sized.  The  FT-llR. 
Another  small  example  of  Yaesu 
superiority.  See  your  dealer  today! 


Performance  without  compromise} 


©  1933  Yaesti  USA  17210  Edwards  Road.  Cemtos,  CA  90701  (310)  404-2700 
,  5ub)€d  tD  crwige  wftnout  riOlce.  Specifications  ^ormABt/A  ij^  wmn  ^^n^tetir  bands  Sorre  accessories  ami' or  t^lions  ar;  %X^^^^  in  i^Ftjm  areas  CFieck  witir  your  focal  Yae&u  dealer  lor  ^peci^«c  detaris. 
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FM   DUAL  BANDER 


Information  at  your  tmgeriips.  Everything  you  need  to  kticnv  aboul  operating 
Ihc  new  TH-79A  FM  dual-bander  n44MHz/44()MHz)  can  be  viewed  in  its 
unique  doi-iiiatrix  LCD  with  alphanumeric  display.  No  need  for  the  manuuL 
In  addition  to  this  innovative  guide  function,  the  TH-79A  sports  a  user- 
friendly  menu  system,  providing  easy  access  lo  the  many  powerful  feaaircs 
of  this  shm-ltne  handheld  transceiver.  Such  as  82  non-volatile  memory  chan- 
nels wiUi  ID.  DTSS  and  page  functions,  and  a  DTMF  memory  function  For 
auto-dial  operation.  Full-crossband  duplex  operation  is  available,  as  is  the 
ability  to  receive  two  frequencies  on  the  same  band  (VHF+VHF  or 
UHF+UHF)  simultaneously.  And  thanks  to  the  FET  power  module,  long 
hours  of  operation  arc  possible  on  one  charge.  With  the  TH-79A.  transceiw 
er  technology  enters  the  21st  century. 


eatures 

2.7W  approx.  output  OUUHi],  2W  apl^rox,  output  (440IW* 
irom  MOS  "^  '"  ver  module  and  suw^M  6V  battery,  5 
approx  ouip  '5f  PB-34 

I  Dnt-maiT(?(  LCD  vi/iih  menu/goitfe  system 
62  non-VQlalilfi  memary  m  ID 

DTMF  ke'i'pad  wttli  memor/  function 
DTSS  IDual-Tone  Squeftti  System)  with  page 
Bujrt-in  CTCSS  tone  encodef/decodeT 
Aulomatit  hand  change   I  Power-tin  call  gign  display 

I  AuiD  repeater  o""  }   I  Input  overvolt^  warning 

1 3-position  output  power  control 

■  Auto  power -off  and  tiatlery  save  fund  on  I  Time^out  tlm^ 
Multiple  scan  modes  I  Cmss-&and  repeater  function  I 
P  ■'^swei-UaEk  iur^ctipn  I  Ch^nnf  I  display  Itinr -^  | 
W-UcDciiid  mmnt  coveraGe,  Including  AM  receive  on  iiie 

'.  afrcratt  band* 
MaoitlatJle  for  MARS/CAP  use* ' 


"P&^mkta  rfsquirad.  Spe-ciflcflfsciris  guaranteed  for  Amateur  hands  only. 


94ARD-0970 


KENWOOD  COMMUNICATIONS  CORPORATION 

AM/^Tmjfl  RM340  fl^lOOUCTS  ^AOUP 
P.O  ^X  ^745^  ?2qi  E451  Dnriingufiz  Si,  Long  Bas^,  CA  90901 -S745 

•Customer  Support/Brochunes  (310)  63S-53D0 

'Repair  Locations/Parts  (800)  KENWOOD  •Bulletin  8oard  Se«'Vic©  |BBS)  (310)  751-8264 

KENWOOD  ELECTRONICS  CANADA  INC. 

6070  >c«ir«i  mota  VtsaimMu^.  Omsr*  Cinaia  tarise 
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